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_ Tuis paper describes 301 burnt feet and their manage- 
_ ment and sets out in addition, first, to confirm that 
_ primary excision followed by grafting is the best 
treatment for totally destroyed skin, and, secondly, 
' to show that thin split-skin grafts provide durable 
| cover for the foot, including its weight-bearing sur- 
faces. 
Structural and Functional Considerations.— 
_ The foot has to serve the purposes of support, pro- 
_ pulsion, and shock-absorption. The necessary com- 
_ bination of stability and flexibility is provided by the 
_ arched form and system of curved joint surfaces 
_ (Wood Jones, 1944) supported by ligaments, muscles, 
_ and tendons. Important as these are, the surgeon 


_ dealing with a burnt foot is more immediately con- 
_ cerned with the outer cover of skin and fat, especially 
_ as a cover, but also as a weight-bearing surface. As 
_ long as the cover can be restored quickly by natural 
' regeneration or by grafting, the likelihood of having 
to restore the inner structures to normality or 
functional adequacy is reduced or eliminated. Direct 
damage to the inner structures is surprisingly 
uncommon, but as long as the skin is breached these 
inner structures are menaced by the possibility of 
_ direct spread of infection to them as well as by the 
indirect effects of infection—namely, oedema and 
stiffness, scarring and contracture. The principles 
of treatment of the burnt foot follow logically from 
_ these considerations and are the same as those 
_ enunciated elsewhere for the hand (Dallas Ross, 
19§0) :— 
1. Lost skin must be replaced as soon as possible : 
a. Partly destroyed skin must have the best 
Opportunity to regenerate. 
b. Totally destroyed skin must be replaced as 
' soon as possible by grafting. 
: 2. Every chance must be given for functional 
tecovery of moving parts by : 
a. Avoiding infection. 
6. Limiting oedema. 
c. Reducing pain as much as possible. 


3. Later reconstruction is carried out if required. 


_ THE PRACTICAL APPLICATION OF THE 
PRINCIPLES OF TREATMENT 


['wenty-one of the 247 patients admitted with 
_ burnt feet were suffering from shock due to extensive 
' buns elsewhere and 5 of them died. It is not 
_ intended to discuss the treatment of shock, but when 
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present shock must receive priority and this may 
mean some modification of the treatment of the feet. 
As grafting has to be delayed and the application of 
an occlusive dressing postponed, every care must be 
taken to avoid infection by keeping the burnt areas 
covered and by the attendants wearing masks, caps, 
gowns, and overshoes. 

If the best results are to be obtained a burnt 
person must receive skilled care as soon as possible. 
In this district valuable co-operation has been 
obtained from general practitioners and factory 
doctors, nurses, and first-aid workers. They have 
been asked to limit their treatment to the provision 
of a sterile or clean covering without any local medica- 
ment and to send the patient to hospital as soon as 
possible. On arrival the original dressing is removed 
and replaced by sterile towels. The burn is examined 
and its treatment decided on the basis of its depth, 
extent, and age. Depth is estimated with the aid of 
the pin-prick test (Bull and Lennard-Jones, 1949). 
The examiner wears a mask and uses no-touch tech- 
nique with sterile pin and forceps. 

If operation is not going to be undertaken within 
a few hours the burn is dressed as soon as possible, 
but first a swab is taken and thorough cleaning with 
I per cent cetrimide carried out. The burnt surface 
is thickly smeared with penicillin cream, and covered 
with gauze and a thick layer of sterile cotton-wool. 
Sterilized crépe bandages are applied over all. 
Clinically obvious infection is treated by systemic 
antibacterial drugs. This and all subsequent dress- 
ing is carried out with aseptic precautions in an air- 
conditioned dressing room (Bourdillon and Cole- 
brook, 1946). When indicated, grafting is carried 
out as soon as possible. Excision of the burnt tissues 
is most easily carried out in a bloodless field since 
dead fat, which is often stained red by vascular stasis, 
is otherwise hard to recognize (Jackson, 1951, a). 
All dead tissue must be removed and a suitable 
recipient surface obtained. Split-skin grafts will not 
take on areas of bare tendon more than a few milli- 
metres across, but a covering of paratenon will accept 
them readily. Though, in general, healthy tissue 
should not be sacrificed, it is sometimes justifiable to 


* * Burns ’ include scalds and those due to chemicals 
and electricity. 

7 In receipt of a part-time grant from the Medical 
Research Council. 
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do this to a limited extent for the sake of restoring 
function more surely and more quickly. It may, for 
example, be possible to shave off the surface of a 
tendinous muscle belly and expose muscle, thereby 
avoiding a flap operation. Burnt bone and cartilage 
have to be removed. Split-skin grafts will span 
successfully a few millimetres of living cartilage or 
cortical bone. Where cancellous bone can be 
exposed easily without detriment to function this 
should be done in the case of larger areas, as other- 
wise it would be necessary either to use a flap or else 
to await the formation of granulations which may 


4 


A 


Fic. 367.—Man aged 77. Burnt while asleep by fireside Jan. 23, 1950. A, State of foot, March 27. Metatarsal exposed 
Healing occurred 8 months after burning. The fifth toe and metatarsal were eventually removed and the defect closed by suture 


removed, the limb is elevated as much as possible 
reduce the risk of bleeding during the period 
reactive hyperemia. 

Grafts are examined after about five days and any 
areas where they have failed to survive in spite of 
having a healthy base are patched with refrigerate; 
skin stored at the time of operation (see APPENDIX) 
Occlusive dressings are replaced until healing ha 
proceeded to a satisfactory stage. It is not necessary 
to await complete restoration of epithelial cove; 
before exposing a burnt area, and raw places les 
than about a centimetre across may be painted wit 


and split-skin grafting. B, State of foot, July 17, 1951. Satisfactory function. See text. 


then be grafted. Interphalangeal joints are some- 
times opened on the dorsum. A split-skin graft is 
worth applying in the first instance if the opening is 
small, but it has been necessary in some cases to 
disarticulate the toe at the open joint and use a 
plantar flap for closure. Attempts to save toes and 
even metatarsals should not be pressed too far as 
they may waste a great deal of time and minor 
amputations cause little or no disability. The patient 
whose foot is shown in Fig. 367 had to have most of 
his fifth toe and metatarsal removed but was not 
seriously disabled afterwards. Thrombosed veins 
are removed and our practice of ligating the ends of 
the larger ones with fine catgut has caused no trouble 
under the grafts. The raw area is covered with thin 
split skin and a firm-pressure dressing applied with 
a plaster shell over it. 

Burns which have to be grafted late are treated 
along the same lines. By the middle of the third 
week most or all of the slough has loosened and 
together with the granulations can be stripped 
readily from underlying tissues. However, where 
they cover an otherwise inhospitable surface, granu- 
lations are best rubbed with dry gauze to remove any 
surface film of fibrin, but otherwise left undisturbed. 

In all except three instances in this series these 
were the methods used at the first operation. 

If used, a tourniquet may be removed and all 
bleeding stopped before applying the grafts, or it 
may be left on until the dressing has been completed. 
In the latter case, just before the tourniquet is 


5 per cent mercurochrome and allowed to heal under 
scab while restoration of function proceeds. An 
important consideration after grafting feet is the 
effect of gravity on the circulation. This varies from 


person to person and must be assessed cautiously inf 


each case. When the grafts are sound and scabs, if 


any, are dry, the patient is allowed to hang his foo} 


over the edge of his bed. In the event of complet f 


success of immediate excision and grafting this is 
usually about ten days after burning. As a ruk 
there is some cyanosis, especially of the grafted area, 
and occasionally this is accompanied by ecchymosis 
and superficial blistering. However, discoloration is 
often no more than moderate and walking with 4 
supporting crépe bandage is allowed in a day or two. 
Early cedema is almost invariable, but, like the 
cyanosis, rarely persists for more than a few weeks 
in the absence of any underlying circulatory defect. 
When walking is seen to be safe the patient is allowed 
to go home. As soon as removal of dressings 
gives access to the foot the physiotherapist starts 
supervising active exércises and later instructing in 
g 


The majority of burnt feet require no more than > 


this. Grafts have sometimes broken down, but this 
has not constituted a serious problem and only once 


has a patient had to return to hospital on this account. F 


This man required a cross-leg flap to cover an un- 


healed area on his lateral malleolus. The only other > 
operations required after healing have been forf 


contractures affecting the toes. 
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THE BURNT FOOT 


CLINICAL ASPECTS OF THE STUDY 


During 1948, 1949, and 1950, 1301 people were 
admitted to the Burns Unit. Of these, 247 had 
burns affecting their feet. In 54 instances both feet 
were affected giving a total of 301 feet. All burns 


Table I.—TwHeE CAUSES OF INDUSTRIAL BURNS 
AFFECTING THE FEET IN 122 PEOPLE 


CAUSES REMARKS 
Hot or molten metal 95 Slag and rivets included, but mould- 
ing and casting mainly responsible 
> Hot sand and ash 10 9 moulders and casters; 1 railway 
stoker 
Hot water 6 
: Died ; Burns 
2 burnt by exploding ° 
Flame 4 furnaces ; I tra yy pond 
in burning she of body 
Chemicals 4 Sulphuric acid ; quicklime ; caustic 
soda 
Hot toffee I 
Hot fat I Chef 
Electricity I Post Office engineer 


distal to the level of the ankle-joint have qualified the 
foot concerned for inclusion. 

Age and Sex Incidence.—180 patients were 
male and 67 female ; 81 were under 15 years of age, 
44 being boys and 37 girls. 

Circumstances of Burning.—119 men (131 
feet) and 3 women (4 feet) were burnt at work. 
Except for a Post Office engineer who sustained 


_ electrical burns while working upon a pylon, a railway 


' workshops, factories, or laundries. 


stoker, and a chef, all these people were injured in 
Theirs have been 


classed as industrial burns. Table I shows the 


Fic. 369.—Boy aged 4. Fell into ash-dump, July 13, 1950. 
(Further treatment is being carried 


of feet, Jan. 30, 1951. 


various causes of burning and makes it clear that 
moulding and casting are the commonest causes 
of burns in industry in this district and they are 
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responsible for the preponderance of the small 
deep burns shown in Fig. 368. 

The remaining 125 people (166 feet) have been 
grouped under the heading of domestic burns and 


MIXED PARTIAL & ToTAL OF 
TOTAL 
DOMESTIC INDUSTRIAL 


Fic. 368.—Diagram showing the depth and area of 
industrial and domestic burns. In one case the area of the burn 
poe not recorded. The whole foot is 3 per cent of the body’s 
surface. 


include all the children under 15; 52 males and 
62 females were burnt at home and the remainder 


A, Condition of hands, sf 25, 1951. 
out 


B, Condition 


elsewhere. One boy was burnt at school, I boy 
(a mongol) and 1 old man were burnt in a hospital 
elsewhere, 1 boy was scalded on a picnic, 2 
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women trod in hot ash while out for a walk, and 5 
boys burnt their feet while playing on refuse dumps. 
One of these boys also suffered severe burns of his 
hands and legs (Fig. 369). These last circumstances 
raise the social question of the proper disposal and 
protection of dangerous refuse. Table II shows the 


Table II.—TwHE CAUSES OF DOMESTIC BURNS 
AFFECTING THE FEET IN 125 PEOPLE 


connexion with the preventability of domestic burgere ™ 
in general (Colebrook and Colebrook, 1951) is ¢ qualigartied 
true of burns of the feet in particular. ad th 
TREATMENT OF THE BURNT FOOT 
Operative Treatment.—To 184 feet thin spligv 
skin grafts were applied in the first instance; ; 
Table II1I,—OPERATIONS OTHER THAN GRAFTING 


OPERATION FEET REMARKS 


Hot water 70 Water spilt or 
fallen into 93 people burnt 
in circumstances 


Hot tea 18 
and washing 

Gravy and fat 

Clothing on fire 9 2 people’s shoes 


smouldered during 

fireside dozing ; 3 | 18 burnt by 
fell into fire ; 1 in ignition 
hospital 


Flame 9 1 burnt by firework 


Contact with hot object 14 Include: hot ash 6 
water bottles 2 
molten lead 2 boys 
poker 2 
electric fire 1 


causes of domestic burns of the feet and it is clear 
that washing and the preparation of food and drink 
were chiefly responsible. 

Altogether 93 people were burned by water, tea, 
gravy, or fat. Such burns tend naturally to affect 
the lower part of the body, and the legs and feet 
especially, though a number of children suffered 


Fic. 370.—Mongol aged 4. Burnt by hot water, Nov. 18, 1949. A, State of feet, Sept. 18, 1950. B, State of feet, Oct. 9, 
shortly after reconstruction of first cleft on each 


extensive burns of other areas through falling into 
hot water. A striking feature in the histories given 
by parents has been the apparent speed and ease 
with which children will reach allegedly safely placed 
saucepans, kettles, and teapots, or tumble into vessels 
of hot water placed on the floor. Even with the 
tragic evidence before them parents often seem 
reluctant to believe how far a small child can move 
in “‘a second ”’ (or more). What has been found in 


Amputation of toes 5 Metacarpal V also removed from 


Reconstruction of webs 4 Repeated on one foot—s ope 
in 


Removal of tendons 2 | Extensors of digits (To allow split 
» III, and IV.) skin grafting 
Peroneus tertius Tendons 
or burnt 
Excision and suture 2 Initial operation; 1 broke d 
Correction of scar con- 2 1 dermatome and 1 razor graft 
tracture into contracted scar to co 


dorsal subluxation of toes 


Flaps 2 I rotation, initial ; 1 cross-leg, 
six months 

Extensor tenotomy I Combined with correction of 
tracture due to scar 

Tube pedicle I Failed and abandoned 


2 other cases the raw areas left by excision of deai 
tissue were sewn up and in I more a rotation flay 
was used together with a small split-skin graft. No 
other method was used in the first instance. These 
187 feet have been grouped under the heading of 


side. 


‘Grafted Feet’. In 44 instances further operations} 
were required before the burns healed ; 32 feet were 
operated on twice, 7 thrice, 2 four times, 2 five times, 
and 1 seven times. In 2 patients (4 feet) extensive§ P* 
burns elsewhere had so reduced the donor area as to 


render homografting necessary ; this was followed . 
by further surgery in each case. th 
Operations other than grafting were performed os 


20 times and details are given in Table III. Some 
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ere required to achieve initial healing ; others were 
qualigarried out later to improve function. Two boys 
ad their feet badly burnt: one by hot ashes, the 
ther when he jumped into a bath of hot water. 
ey required operations for reconstruction of the 
»Avebs (Fig. 370), extensor tenotomy, and correction 
Bf contracture caused by scarring of the grafted skin 
yer the metatarsophalangeal joints ; one still requires 
urther reconstruction. An elderly man had virtually 
me oOKed the lateral border of his foot while dozing by 
he fire. At the outset it was intended to cover the 
xposed fifth metatarsal with skin and subcutaneous 
issue and a tube was raised for this purpose. How- 
ver, the bone had been burned and had ultimately 
0 be removed. The raw surface was closed by a 
mbination of suture and grafting and finally healed 
fter eight months (see Fig. 367). A great deal of time 
as wasted by this elaborate attempt to save tissue 
hich was probably dead already and which could 
learly be sacrificed without causing much loss of 
unction. 

Death of Grafts.—Of the 187 grafted feet, 39 
quired more than one operation up to the time of 
ischarge. Repetitions were called for in 26 per cent 
f 61 feet grafted on the day of burning, in 14 per 
cent of 27 grafted from one to seven days, and in 
18 per cent of 99 grafted over a week after burning. 
henever possible an attempt was made to account 
for any considerable failure of a graft to survive. 


Table IV.— CLINICALLY RECOGNIZABLE CAUSES OF 
DEATH OF GRAFTS 


Bleeding 26 Probably responsible in 5 other cases, but 
records not clear. } 19 primary 


Slough also present on 8 feet f excisions 


Inadequate 


lec Probably responsible in 1 other case, but 
excision i 


record not clear. 6 primary 
Associated bleeding on 8 feet { excisions 
Graft slipped 5 


Sepsis 2 


Table IV shows that of the clinically recognizable 
causes of such failure, bleeding under the graft was 
the most commonly recorded, especially in those feet 
grafted after immediate or early excision of the burn. 
Unfortunately these figures are not such as to allow 
any statistical conclusions to be drawn as to the 
telationship between bleeding under grafts and the 
ume of grafting. Slipping of the grafts and inade- 
quate removal of dead tissue were apparently less 
-common. Sepsis was only blamed twice. This is 
interesting in the light of recent work. It has 
generally been assumed that the mere presence of 
Gram-negative organisms on a surface which has to 
ions}. D¢ grafted need not cause anxiety, and the incrimina- 
verep “On of sepsis in only two instances of graft failure 
nes,f SUgsests that in conformity with this assumption the 
siveg, Presence of purulent exudate was not regarded 
s tog Seriously at the time of dressing. It also shows the 
ved ‘frequency of clinical infection. However, recent 
Stulies of Ps. pyocyanea have shown that even though 

nedp there is no clinical infection burns harbouring these 
me} °rsanisms heal more slowly and retain grafts less 
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successfully than do burns which are free from them 
(Jackson, Lowbury, and Topley, 1951 a). 

Time of Grafting.—It is maintained that the 
best treatment for totally destroyed skin is excision 
and grafting within a few hours of burning, and this 
has been carried out as often as circumstances have 
allowed. In a few cases dead skin has been cut out 
and grafts applied up to a week or so after burning 
provided that hemolytic streptococci have been 
absent. Delay of more than a few hours before 


Table V.—REASONS FOR DELAYING GRAFTING 
BEYOND 24 HOURS IN I17 PATIENTS 
(DEATHS EXCLUDED) 


REASON PATIENTS 
Late arrival in hospital 48 
Doubt of need for grafting 39 
No bed available at first attendance 10 
Shocked 7 
Refused operation 3 
Clinical infection on admission 2 
Unfit aed I 
Not state 4 


admission increases the risk of infection and makes it 
advisable to take a swab and apply an occlusive 
dressing until the bacteriologist’s report is available. 
As a general rule, though, burns that were not grafted 
immediately were left for two or three weeks until 
readily removable granulations had developed. The 
reasons for delay beyond the first few hours are 
shown in Table V. In well over half the cases the 
delay was due to circumstances beyond the control 
of the surgeon—namely, late arrival, lack of beds, 
shock, refusal of operation, or infection. No further 
comment about these is needed, but the group in 
which there was doubt as to the need for grafting 
deserves consideration. 

Prompt restoration of an intact covering of skin 
is the first principle in the treatment of any burn and 
a method of enabling one to decide when a fresh burn 
is first seen how this can be best achieved is of great 
practical importance. If natural regeneration will 
result in healing within three weeks or so, occlusive 
pressure dressings are applied until the burn has 
healed. If, on the other hand, one can be sure at 
the outset that spontaneous healing will not occur 
within this time, grafting is indicated and its per- 
formance within a few hours, or even a day or two, 
will eliminate the two or three weeks during which 
the undisturbed burn becomes suitable for grafting. 
This saves time not only directly, but also indirectly, 
by reducing the risk of infection. Burns resulting 
not only in total, but also in very deep partial destruc- 
tion of the skin should be grafted because though the 
latter may heal from epithelium in sweat-ducts and 
hair follicles, the process is slow and poor-quality 
skin results. The appearance of a burnt surface can 
be very misleading at the outset and even if the 
presence of a circulation has been tested for by 
pressure or the injection of dyes, one only knows 
what is the present state of the visible surface, one 
has no means of knowing what will happen in the 
next few hours (Jackson, 1951, b). For several years 
the pin-prick test has been used in this Unit and has 
earned a place in diagnosis and prognosis as a useful 
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guide in deciding the depth of the burn. The per- 
ception of pin-prick as pain, not merely as touch, 
means that the superficial pain fibres are intact and 
that the epithelial cells close to them are also intact. 
Spontaneous healing with satisfactory skin can be 
expected of such a burn. The absence of a painful 
sensation does not necessarily indicate that all epi- 
thelium has been destroyed and this is particularly 
so in the case of the sole. It must be stressed, 
therefore, that it is not our practice to cut out all 


Table VI.—BURNS EXPOSING DEEPER STRUCTURES 


STRUCTURE NNUMBER 
ExPoOsED OF FEET REMARKS 
Tendon 5 1 Tendo Achillis; paratenon present ; 
Successful skin-graft. 
1 Peroneus tertius— removed. 
_ I tendon removed ; 
3 Digital extensors { } toes amputated 
Extensor 
retinaculum I 
Bone 4 2 Halluces : 
Fifth toe and metatarsal f 3 2™Putations 
I tarsal joint open on arrival of patient 
30 days after burn 


anesthetic skin, and least of allon the sole. Allowing 
for these limitations and for those imposed by the 
age, intelligence, and emotional state of the patient, 
the test is a useful guide. Bearing these facts in 
mind the cases grouped under the heading ‘‘ Doubt 
of Need for Grafting ” in Table V may be analysed. 
In some cases the test was of no help because of the 
patient’s nervousness or lack of co-operation ; some- 
times there was difficulty in deciding the extent of 
totally destroyed skin and developments were awaited 
deliberately. In others a burn thought to be fairly 
superficial turned out to be deep and required graft- 
ing. In these cases our diagnosis was at fault. 

On the other hand, some very small burns were 
recognized as having involved the full thickness of 
the skin but were not thought to be worth grafting 
until several weeks had passed and they were still un- 
healed. Again, some burns occurred on parts of the 
foot where it was considered that skin of subnormal 
quality would not cause trouble. In such cases 
deeply but not totally destroyed skin was given a 
chance to heal on its own and grafting only carried 
out eventually when it was clearly necessary. It is 
now appreciated that this practice is rarely worth 
while with burns of the dorsum, for the healing that 
occurs from deep epithelial remnants here is usually 
unsound. In these groups of cases the test indicated 
the depth of burning correctly but the original 
decisions not to graft had to be reversed in the light 
of developments. 

Other Considerations.— 

The Exposure of Deeper Structures.—Table VI 
shows that this was uncommon, occurring in 10 feet 
only. Even so, most of the structures exposed were 
very near the surface, and were not necessarily burnt 
themselves. Tendons were exposed in 5 feet and 
bones in 4. It is not certain whether one patient’s 
tarsus was opened by the burn or by the gross infec- 
tion that was present by the time he was transferred 
to this Unit. With one exception, no toe was 
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entirely removed ; amputation was either through 


the distal phalanx of the hallux or through an inter. 


phalangeal joint of smaller toes. 
Grafting of Pressure Areas.—This was necessary 
in 63 instances (Table VII). 


Achillis. 
and the base of the fifth metatarsal were less often 
grafted than the first two areas. In 19 cases grafts 
were applied to weight-bearing areas, under the hee! 
and metatarsal heads, and on the pads of toes. In 


all cases in which it has been possible to examine J 
split-skin grafts months or years after their applica- 
tion to weight- and other pressure-bearing areas their 
suitability for this purpose in burnt feet has been> 
In spite of remaining soft and thin J 
the grafted skin had not ulcerated. The only un-f 
satisfactory result of split-skin grafts on the sok} 
appears to be the development of plantar warts at the } 
This has been seen inf 
5 patients, none of whom gave any previous history | 


clearly evident. 


junction with normal skin. 


of similar trouble. 


Some degree of breaking down of grafts occurred 
in 29 cases, but this was usually within a short time f 
of healing and only once was it serious enough to call 


for the patient’s return to hospital. This man needed 
a cross-leg flap to cover bare bone. 


two. 


that the pressure areas suffered unduly in this respect. 
Personal experience of feet grafted since the period 
under review similarly suggests that the cause of 
breaking down is in the grafts themselves or the scars 


between them, rather than in their position on the f 


foot. 

Healing Times.— 

Definition.—Healing time has been estimated in 
all cases on the basis of the first recorded note indicat- 
ing that the burn had healed. The simple statement 


Table VII.—PRESSURE-BEARING AREAS GRAFTED 


NUMBER 
SITE GRAFTED 
Metatarsals : 

1. Heads : jf and sides of I and V 22 
2. Base of 7 
Heel : back, and under-surface 8 
Tendo Achillis 21 
Pads of toes 5 
Total 63 


that healing had occurred has been accepted as mean- 
ing that complete epithelial cover had been restored 
unless subsequent notes make such acceptance 
of doubtful validity, in which case a later and 
unequivocal statement has been sought. The pres- 
ence of a scab has been taken to mean that complete 
epithelial cover had not been restored. In _ the 
absence of a reliable record of such healing the time 
required for healing has been regarded as being 
unknown. As there has usually been an interva’ of 


The areas most com.f 
monly affected were at the margins of, or under the 
line of, the metatarsal heads and over the tendo 

The back and under-surface of the heelf 


Otherwise 
spontaneous healing usually occurred in a week orf 
The records are not always clear as to the > 
exact site of ulceration, but there is nothing to suggest [ 
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Mine 
Plica- 
their 


been 


| thin 
y un- 
sole 


it the 
en inf 
story 


irred 


time 


> call 


eded 


rwise 
or 
the 
zgest 


pect. 
e of 
sCars 


| the 


d in 
icat- 
nent 


THE BURNT FOOT 


at least a few days between the first observation of 
healing and the previous examination most of the 
estimates of healing times are presumably over- 
estimates. 

Grafted Feet.—Fig. 371 shows the time relation- 
ships between burning, grafting, and healing of each 
Table VIII shows the healing 
times of these feet when they are divided into three 
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mean healing times by 3-7 days in each group. In 
one case the leg, ankle, and foot were all burnt and 
it is not clear when the foot had healed; it might 
have been as early as the 33rd day after burning, 
but final healing of the limb was not recorded until 
the 110th day. The patient taking 231 days to heal 
had repeated operations which culminated in re- 
admission for removal of his fifth metatarsal. The 
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Fic. 371.—Diagram showing the times in days of grafting (ordinate) and of Rewiing Geseae) after burning of 183 feet. 

other instances the healing time was unknown. The oblique lines indicate the sevent ; 

From the time of grafting, no foot healed in on than 7 days, 86 healed 7-14 days, and 97 over 14 days after grafting. 
ting. 


time of burning. n 
The lowest circles represent the results of primary excision and 


groups based on the delay in grafting. In the 
4 remaining grafted feet the healing time was 
unknown. It will be seen that 7 feet took over 


Table VIII.—HEALING TIMES IN Days OF 183 
GRAFTED FEET 


MEAN MEDIAN 
Tue oF — HEALING TIMES HEALING TIMES 
GRAFTING 
From From From From 
Burn Graft Burn Graft 
Within 24 hours 61* 29 29 20 20 
1-7 days 27t 30°5 27°5 18 14 
Over 7 days 9st 45 22°7 39 13 


* Includes 2 feet taking 113 days and 6 months to heal. 
+ Includes 1 foot taking 231 days to heal. 
t Includes 4 feet taking 103, 110, 111 days, and 8 months to heal. 


Healing times unknown in 4 other cases. 


100 days to heal. Though with one possible excep- 
tion they are not representative of the main series, 
they have been included in the calculations which 
yieded Table VIII. Their exclusion reduces the 


and fourteenth days respectively from the 


patient whose foot took 6 months to heal was only 
in hospital for 22 days and had a scab on discharge. 
Healing only occurred when he was back in hospital 
with another burn. Two others taking 113 days and 
8 months to heal were in hospital for 12 and 42 days 
respectively, the latter being an elderly man with 
arteriosclerosis. The remaining exceptional cases 
involved patients transferred to this Unit 64 and 
30 days after being burnt. The first patient had to 
be grafted twice and healed 111 days after being 
burnt. The second had an open tarsus when trans- 
ferred and extensive burns elsewhere which made 
initial homografting necessary. His feet healed in 
103 days. 

Altogether 47 per cent of the 183 grafted feet 
healed within 14 days from the time they were 
grafted irrespective of when this was carried out. 
No foot healed less than 7 days after being grafted. 
The straggling out of the remaining 53 per cent along 
the time-scale in Fig. 371 is particularly noticeable 
with the 61 feet grafted within 24 hours of burning, 
for of these only 23 (37:7 per cent) healed within a 
fortnight of grafting. These 23 feet represent the 
best results of the best method of treatment and it is 
reasonable to seek some means of increasing the 
proportion of such results. 
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Table VIII shows that from the time of grafting 
the mean and median healing times were about a 
week longer when primary excision was carried out 
than when granulations were allowed to form. These 


30 


HEALING TIMES: 5 DAY PERIODS. 


FIG. 372.—Diagram showing the number of ungrafted feet 
that healed in successive 5-day periods. In 4 other instances 
the healing times were unknown. 


figures are not suitable for statistical comparison, but 
even if of proven significance they would not be a 
condemnation of the principle of primary excision 
and grafting, which eliminates the period of two or 
three weeks during which granulations are forming. 
The possibility that grafts may survive better when 
applied after this interval is not surprising. For one 
thing, there is not the difficulty in recognizing and 
removing all dead tissue that exists with primary 
excision. Also, bleeding is usually readily controlled 
as the vessels supplying fresh granulations are small 
whereas primary excision often involves the division 
of larger vessels, not all of which can be ligated. 
That these factors play some part in practice is 
suggested by the figures in Table IV. It thus seems 
possible that better control of bleeding after the 
certain removal of all dead tissue as a primary 
measure might increase the proportion of the best 
results. This is a challenge which should not be 
ignored. 

Ungrafted Feet.—Of the 301 feet, 114 were not 
grafted. Eight of these will not be further con- 
sidered as they were merely incidental in the burns 
that killed five people. Of the remaining 106, the 
times required for healing were not accurately known 
in 4, and 11 took over five weeks to heal. Some of 
these had probably sustained some extent of total 
destruction of skin, though, in view of the strict 
standard of healing required, the delay may well not 
have been related to the depth of burning. All 
106 feet have been regarded as a single group on the 
basis of not having been grafted. The mean healing 
time was 19°5 days (Fig. 372). 
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Time Spent in Hospital.—Fig. 373 shows the 
number of patients who were discharged irom 
hospital during successive five-day periods. Thirty. 
one patients have been excluded, 30 because ‘heir 
feet were not responsible for the time they spent in 
hospital. Five of these died within a few days and 
the remainder had burns elsewhere than on their 
feet. In ome case the time of discharge was not 
recorded. One hundred and sixty-eight patients 
were grafted and spent a little less than 24 days in 
hospital on average. One was discharged after 2 days 
because she had hydrocephalus with spina bifida 
and had a good home; another discharged himself 
on the fifth day. Of the 3 patients who stayed over 
100 days, 2 required repeated operations (one of them 
is still under treatment), and the third might not have 
been kept in so long had she not had other burns, 
Her records are not clear on this point. Forty-eight 
patients were not grafted and spent an average of 
just under 16 days in hospital. 

Functional Recovery and Late Results.— 
Functional recovery has been estimated in terms of 
three grades :— 

1. Full, in which the feet returned to the func- 
tional state they were in before being burnt, irrespec- 
tive of whether this was good or not. 


2. Satisfactory, in which the patients returned > 


either to their previous work or activity but had 


PATIENTS WITH FULL 
THICKNESS BURNS. 


PATIENTS WITH PARTIAL 
THICKNESS BURNS. 


OTHER PATIENTS WERE 
IN HOSPITAL FOR 125 


NUMBER OF PATIENTS 


0-6- 2- 0-6-2 -B - 60-65 - 
DAYS IN HOSPITAL 


Fic. Dif tag ~ showing the number of people 
discharged from hospital during successive 5-day periods. 
Patients dying and those kept in hospital for reasons other 
than their burnt feet have been excluded. 


some symptoms or needed some slight modifica- 
tion or else took a lighter job with which they coped 
perfectly. 

3. Poor, containing those who fared worse than 
the above. 
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All the surviving 68 patients who did not require 
grafting made full recoveries. Of the remaining 
174 patients who had one or both feet grafted, 155 
recovered fully and 15 made satisfactory recoveries. 
The latter complained of aching or tiredness without 
any obvious cause on examination. Only 4 ended 
up with poor results. Two were boys with badly 
burnt feet, 1 trod in ashes, the other jumped into 
hot water; I was an arthritic old man; and the 
fourth was a heavy woman with varicose veins and 
gravitational cedema. Five people lost parts of one 
or more toes: 3 made complete recoveries, 1 had to 
give up playing football, and the fifth, who also lost 
part of his fifth metatarsal, could not walk as far as 
before he was burnt, though still able to manage a 
mile without sticks. 

Bacteriological Considerations.—No foot was 
treated by the open method (Wallace, 1949) during 
the period under review and a careful bacteriological 
study has been made of the burns of all in-patients. 
In most cases a swab was taken from each burnt part 
on admission and at all subsequent dressings and 
From every swab an attempt was made 


Table 1X.—BACTERIOLOGY OF 243 BURNT FEET 
ON AND AFTER ADMISSION 


STATE FEET REMARKS 
Clean on admission : 163 
| 1. Remained clean 76 No later swab in 6 cases ; (1 patient 
(2 feet] died) 
_ 2. Became infected 81 
Infected on admission 80 I patient (2 feet) died in 5 hours 


_ *Clean’ and ‘ Infected’ refer to the absence or presence respec- 
a | of growth of pathogenic organisms in any or of cooked meat 
broth, and 6 per cent blood-agar or cetrimide-agar plates incubated at 
37 C. after inoculation with swabs from the burnt surfaces. 


to culture organisms on 6 per cent blood-agar, 
cetrimide-agar, and in a cooked meat medium. The 
term ‘ pathogenic organism’ refers to 8-hemolytic 
streptococci, coagulase-positive staphylococci, Pseudo- 
monas pyocyanea, and coliform organisms which 
include Proteus. Other organisms such as diphther- 
oids, micrococci, and aerobic spore-bearing bacilli 
were frequently grown from swabs but will not be con- 
sidered. Patients without complete bacteriological 
records have been omitted from the following study. 

Local Applications.—The usual application has 
been penicillin cream up to the time of grafting, and 
after that tulle gras and a penicillin spray. During 
the greater part of the period under review the cream 
contained 400 units per gramme, but towards the 
end the amount of penicillin was increased to 
1000 units, or, if hemolytic streptococci were found, 
10,000 units per gramme. Tests of antibacterial 


_ drugs other than penicillin have been carried out and 


the results have been reported elsewhere (Jackson, 
Lowbury, and Topley, 1951, a, b). Penicillin has 
been given by intramuscular injection to all shocked 
pati.nts and also to those showing clinical evidence 
of infection, but not otherwise. A distinction has 
bee:: drawn between clinical infection, characterized 
by * he presence of cellulitis, lymphangitis, or regional 
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adenitis, and colonization, in which organisms have 
been found on the burnt surface without such 
associations. However, in a few instances clinical 
infection was recorded on admission, though no 
pathogenic organism was isolated, and recently there 
have been other indications that such a distinction 


Table X.—THE INCIDENCE OF INFECTION BEFORE 
AND AFTER ADMISSION 


PERCENTAGE 
NFECTED 
ORGANISM INFECTED ON 
ADMISSION HEALING 
Staphylococcus 16 38 
aureus 
* Coliforms 30 
Ps. pyocyanea 4 14 
£-hemolytic 2 4 
streptococcus 


may be artificial. Studies in which the growth of 
Ps. pyocyanea and coliforms on burnt surfaces has 
been controlled by polymyxin have shown that grafts 
take better and healing occurs more rapidly when 
these organisms have been eliminated than when 
they are present, even without clinical signs of infec- 
tion. For this reason the unqualified term infection 
will be used to mean the presence of pathogenic 
organisms, as already defined, whether or not there 
is lymphangitis, lymphadenitis, or cellulitis (Jackson, 
Lowbury, and Topley, 1951, a). 

Bacteriological Findings in Burnt Feet.— 
These have been summarized in Tables 1X and X: 
163 feet were free from pathogenic organisms on 
admission ; of these, 81 later harboured them and 
76 remained free from pathogens; § patients died 
before a second swab was taken. Eighty feet yielded 
pathogenic organisms on admission and 25 of these 
were subsequently rendered and kept free from 
infection. Altogether 113 feet, either with or without 
pathogens on their burns at the time of admission, 


Table XI.—THE ASSOCIATION BETWEEN ADDED 
INFECTION AND DELAY IN HEALING 


PERCENTAGE WITH 
FEET ADDED INFECTION 
(WEEKS) BY PATHOGENIC 
ORGANISMS 
I 8 12°5 
I-2 63 36°5 
2-3 36 42°5 
3-4 29 48 
4-5 37 48°5 
5-6 27 67 
6-7 13 46 
7-8 7 57 
28 


had had pathogenic organisms added at some later 
stage. From 58 feet cither no swab was taken on 
admission or the records were inadequate in some 
other respect. Coagulase-positive staphylococci were 
the predominant orginisms, closely followed by 
‘ coliforms ’ which included Proteus. $-hzmolytic 
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streptococci were the least common, and only twice 
were they of Group A, in one case present on 
admission but subsequently eliminated, and in the 
other added after admission. 

Table XI shows the association of increasing 
incidence, from 12-5 per cent to 80 per cent of the 
feet, of added infection with the increasing delay in 
healing. 


DISCUSSION 


The Case for Early Grafting.—Comparison of 
healing times following primary excision and grafting 
and delayed grafting leaves no doubt that the former 
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prevention of bleeding under grafts appears to be 
less easy. If a tourniquet is used during the stage 
of excision one has to decide when to remove it. To 
leave a tourniquet on till the end of the entire opera- 
tion is to invite failure unless the necessary care, 
based on experience and practice, is taken in the ap. 
plication of pressure dressings. Though in practised 


Fic. 3+ —This illustrates how weight-bearing skin tends to be spared. A, Foot burnt by molten metal poured into a man’s 
boot ; A boy’s foot after grafting and final healing. The grafted area does extend under the metatarsal heads, but most of the 


totally y EK | skin was behind this and not weight-bearing. 


is both practicable and preferable. Although statis- 
tically Table VIII must be interpreted with caution, 
it does suggest that it might be possible to reduce 
the average healing times by eliminating causes of 


FiG. 375.—A typical metal burn treated by primary excision and grafting. 


delayed healing, particularly after immediate or early 


grafting of fresh burns. The recognition of dead 
tissue permitted by the use of a tourniquet should 
eliminate the risk of not removing it all, but the 


hands this method is as safe as any other used in 
this Unit, it is not one for general recommendation. 
Unfortunately, not even the complete arrest of bleed- 
ing before applying the grafts, whether a tourniquet 


A On the day of infliction; B, Four months later. 


has been used or not, is a sure safeguard against later 
bleeding, and for this reason it is logical to seek other 
ways of preventing hzmorrhage under graits. 
Delaying the application of grafts for two or thee 
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days after excision of the burn is the regular practice 
of some surgeons, but it has not been used here 
except when it has not been possible to stop all 
bleeding after removal of dead tissue. The results 
have been encouraging and more extensive and 
controlled trial may be worth while. 

The Case for Split-skin Grafts.—Authors of 
standard text-books (Brown and McDowell, 1943 ; 


| Padgett and Stephenson, 1948) indicate the value of 


FIG. gate results of primary excision and grafting of an extensive molten metal burn. 
een marked out and covers the whole of the dorsum of the foot as well as the front of the ankle region. 


skin has 


area marked out over the 1st metatarsal region was anxsthetic, but not white like the rest of the area. 
result over 2 years after excision and split-skin grafting. No disability. 


split-skin grafts for covering plantar defects, and 
though quoting a few lasting successes, devote more 
space to the use of full-thickness flaps, which they 
appear to regard as being more suitable when sub- 
Cutaneous tissue is not present on the site to be 
grafted. However, they and others (Brown and 
Cannon, 1946; White, 1937) stress the need for 
special care of flaps on the sole, care which involves 
avoidance of pressure until sensation has returned 
to them—a process taking many months—and subse- 
quent padding of the shoes. 

Burns destroying the full thickness of plantar and 
other pressure-bearing skin lend themselves particu- 
lar'y well to split-skin grafting. First, such burns 
are rarely so deep as to destroy the subcutaneous 
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tissue as well as skin. Secondly, plantar burns tend 
to spare the weight-bearing surfaces, partly because 
weight is borne on ther@ (Jig. 374) and partly because 
the thick cornified skin offers useful protection. 
This means that manyfpf the areas are small, so that 
a good deal of weight ifstill borne by skin specialized 
for the purpose. 


The validity in pr«ctice of these considerations 


has been amply confirmed by the experience gained 


A, B, June 10, 1949. The anesthetic 
i The roughly triangular 


C, D, Aug. 14, 1951. The final 


The burn healed in 25 days. 


in this Unit. The problems set by exposure of 
unpadded hard tissues in the sole may be very 
different, but isolated cases of this nature in in- 
juries other than burns have suggested that split- 
skin grafts are well worth considering even in these 
circumstances. 

In a district such as Birmingham, where industrial 
burns of the feet are as common as domestic, these 
conclusions are of particular importance, for many 
industrial burns are small and deep, lending them- 
selves ideally to the methods of treatment that have 
been described. The co-operation of doctors and 
others at places of work has been of great value by 
allowing prompt treatment with minimum risk of 
contamination. 
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Bacteriology.—In bygone days hemolytic strep- 
tococci were frequent and dangerous invaders of 
burnt surfaces, but it is now possible to control 
them almost to the point of elimination and this is a 
very important advance. Pseudomonas pyocyanea and 
coliforms have been controllable to some extent by 
the use of polymyxin E used both prophylactically 
and to treat established infection, but there is still 
room for improvement. As it has been shown that 
even ‘ colonization’ of burns by these organisms is 
associated with delay in healing and some degree of 
failure of grafts to survive, further attempts to 
achieve better control are required. 

Results.—In the usual sort of burn that has 
required grafting the final result has often been well- 
nigh perfect, not only functionally but also cos- 
metically (Fig. 375). Even in the more severe cases 
remarkable results have been obtained as regards 
function, though the appearances have sometimes 
been bizarre. The man whose foot is shown in 
Fig. 376 treats it as though it were normal. Early 
troubles such as hypertrophy of scars and breaking 
down of grafts have not persisted. Only one patient 
was considered to need radiotherapy for hypertrophic 
scarring nd the functional result was excellent. 
A few ha. some degree of webbing of the toes, but 
this neeus no treatment as a rule. The most serious 
results have occurred in the two boys mentioned 
before. Extensive scarring on the dorsum of the 
metatarsophalangeal region caused dorsal subluxation 
of the toes and obliteration of the concavity that can 
normally be produced under the metatarsal heads. 
This required correction of the contracture by the 
insertion of dermatome grafts with extensor tenotomy 
and reconstruction of some of the webs. The only 
other unsatisfactory sequel has been the development 
of warts around the edges of plantar grafts. 

It may thus fairly be said that the results of the 
treatment of burnt feet are very encouraging. Only 
4 of 242 surviving patients failed to make recoveries 
which were at least satisfactory, and of those who 
required grafting after being burnt by molten metal 
or casting sand, the bulk were able to return success- 
fully to the testing conditions of heavy work in hot, 
clumsy boots. 


SUMMARY 


1. The principles of treatment of the burnt foot 
are stated and their application described. 

2. The incidence of burns of the feet in industry 
and the home is described, and their causes and sex 
and age incidences are noted. 

3. The treatment carried out and the results 
obtained are set out in detail. The results have been 
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very encouraging. Only 4 of 242 surviving paticnts 
were significantly disabled. 

4. The value of primary excision and grafting of 
totally destroyed skin is confirmed and the possibility 
of reducing the healing time is examined. 

5. The suitability of thin split-skin grafts for the 
replacement of burnt skin on all parts of the foot is 
established. 

6. Bacteriological findings are outlined and dis- 
cussed briefly. 


My thanks are due to Mr. William Gissane for 
permission to publish this paper and to Mr. Douglas 
Jackson and Dr. J. P. Bull for their valuable advice 
and patient assistance. 


APPENDIX 


Storage of Split Skin.—In the case of small 
amounts the skin is spread in the usual way on tulle 
gras and this is then folded in two with the skin 
inside and loosely rolled up in a-thin layer of dry 
gauze. The roll is stored in a screw-capped bottle 
with a drop or two of saline in the bottom to prevent 
the skin from drying. A piece of rubber tubing of 
suitable size is placed in the bottom of the bottle as 
it is important not to let the roll come into contact 
with the saline. The bottle is labelled with the date 
and the patient’s name and stored at 2-4° C. Larger 
quantities of skin are stored flat between gauze 
moistened with saline in sealed tins. Skin so stored 
has been used successfully after periods of up to 
3 or 4 weeks. 
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INTUSSUSCEPTION OF THE VERMIFORM APPENDIX 


INTUSSUSCEPTION OF THE VERMIFORM APPENDIX 
WITH A REPORT OF SEVEN CASES IN CHILDREN 


By ISABELLA FORSHALL, LIVERPOOL 


THERE are several excellent articles on this subject. 
However, as the condition is not common, a series 
of seven cases seems worth recording :— 

Historical.—In 1858, M’Kidd, of Elgin, des- 
cribed a boy of 7 years who for one month before 
death had intermittent attacks of agonizing abdominal 
pain. The bowels acted regularly, no blood or mucus 
was noticed in the stools, and no mass was felt in the 
abdomen. Operation does not appear to have been 
considered ; the pain was treated with morphine and 
chloroform inhalations. The child died of exhaus- 
tion. The clinical description of this case is most 
graphic and could hardly be improved upon. Autopsy 
revealed complete invagination of the appendix into 
the cecum, and what M’Kidd described as inflam- 
mation of the ascending colon, but which almost 
certainly was hemorrhage and cedema resulting from 
an intermittent secondary cxcocolic intussusception. 
This case is considered to be the first recorded 
instance of intussusception of the appendix. 

In 1888, Chaffey described the autopsy of a boy 
of 3 years, who had been ill for two months with 
intermittent abdominal pain. A partial invagina- 
tion of the appendix with secondary intussusception 
of the caput ceci was found. 

In 1897, at Pendlebury, Manchester, Wright 
treated a child of 2 years referred by Dr. Renshaw. 
There was a four weeks’ history of colic and vomiting, 
mucus had been passed, but no blood. Operation 
revealed a partial intussusception of the appendix 
and, again, what was described as inflammation of the 
cecum and terminal ileum, probably the result of an 
intermittent secondary intussusception. The child 
recovered. 

In the same year, Pitts (1897) gave an account of 
a little girl of 2} years. Three and a half months 
before being seen by Pitts, an intussusception 
had appeared at the anus; the child’s own doctor 
had replaced it by position and manipulation. The 
symptoms—pain, vomiting, and blood in the stools— 
were, as might be expected, unrelieved. The child 
was cachectic and wasted ; a mass was palpable in the 
abdomen. Operation performed under chloroform 
anesthesia revealed an ileocolic intussusception with 
complete invagination of the appendix. A dimple 
on the cecum at the site of the invagination of the 
appendix was duly noted. Operation was followed 
by recovery. 

McGraw, also in 1897, operated upon a boy of 
7 years with a history of over four months’ intense 
abdominal colic and occasional blood and mucus in 
the stools. No mass was felt in the abdomen. 
After careful observation and repeated examination, 
McGraw made a tentative pre-operative diagnosis of 
omental hernia. Operation showed a _ complete 
invgination of the appendix and again ‘ inflamma- 
tor ’ of the colon, suggesting that the child’s severe 
Pai: was due to intermittent secondary intussuscep- 
tio:. Extreme mobility of the cecum, which was of 
feet \l type, was noted. The child recovered. 


These three cases—one of Wright and Renshaw 
and one each of Pitts and McGraw—all published in 
1897, appear to be the first recorded cases of intus- 
susception of the appendix successfully treated by 
operation. 

In 1910, Moschcowitz collected 24 cases which he 
considered to be irrefutable instances of intussuscep- 
tion of the appendix. He added a case of his own, 
a boy aged 4} years. He classified intussusceptions 
of the appendix into different anatomical types. 

MacDermott, in 1931, reported the case of a boy 
of 7 years with a fourteen days’ history of bloody 
diarrhcea and a small mass in the right iliac fossa, 
diagnosed as an appendix abscess or small intus- 
susception. An incomplete invagination of the 
appendix was found at operation—there was no 
secondary intussusception. The caput cxci was 
resected and the child recovered. MacDermott 
(1931) states that Szenes is reported by Huddy to 
have collected §8 cases at this time. 

McSwain (1941) collected the published cases, 
81 in number, reviewed the literature, and expanded 
Moschcowitz’s classification. He added a case of 
his own, a male aged 19 years. This patient’s 
appendix was stated to have been removed at the 
age of 5. For eleven months the boy had had attacks 
of severe abdominal cramps lasting two minutes and 
relieved by vomiting. A transient lump had been 
felt in the right iliac fossa, a black stool had occasion- 
ally been passed; he had never been distended. 
Operation was undertaken during an acute attack in 
which a mass was felt stretching across the upper 
abdomen. A czxcocolic intussusception which had 
reached the splenic flexure was found; it reduced 
with ease. A partially intussuscepted appendix 
constituted the apex of the secondary intussusception. 
Appendicectomy was performed through a double 
purse-string suture. Three months later this boy 
was again operated upon for intussusception and this 
time the appendix stump constituted the apex. This 
case of McSwain’s is of great interest. It illustrates 
the following points :— 

1. Failure to find the appendix at operation may 
be due to it being invaginated into the cecum. 

2. Intussusception of the appendix may be 
present for years—in this case, thirteen—without 
giving rise to acute symptoms. 

3. Invagination of an appendix stump may 
initiate an intussusception. 

In 1943 Kenneth Fraser wrote a comprehensive 
article on intussusception of the appendix, reviewed 
75 cases, discussed the aetiology and morbid anatomy, 
and reported 7 further cases. A personal case was 
that of a woman of 30 years of age with intussuscep- 
tion of a mucocele of the appendix ; the other 6 cases 
were either museum specimens or cases operated 
upon by colleagues. They form an _ interesting 
series, illustrating different types of appendicular 
intussusception. All the cases were adults, except 
one, operated upon by Mathew White, a boy of 4} 
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years who gave a two months’ history of abdominal 
pain and occasional vomiting. An abdominal mass 
was felt which was noted to be variable in size and 
shape and to disappear entirely from time to time. 
A barium meal showed a filling defect in the cecum ; 
a chronic intussusception or a polyp was suggested 
as the pre-operative diagnosis. A complete invagina- 
tion of the appendix was found at laparotomy. 

Frequency of the Condition.—Fraser states 
that in 1943 about 100 cases of intussusception of 
the appendix had been reported. It seems probable 
that the condition is, in fact, more common than this 
figure would suggest ; most surgeons, if asked, will 
state that they have operated upon one or more 
intussusceptions of the appendix. 

Sex.—From a consideration of the published 
cases in children in which the sex is stated, intus- 
susception of the appendix seems to occur 4-5 times 
more frequently in males than in females. This 
pronounced sex incidence is unexplained, but it is 
interesting in view of both intussusception and 
appendicitis being more common in males. 

Age.—Moschcowitz (1910) found that of the 
25 cases he collected from the literature, 18 were 
children under 10 years of age. One was a boy of 
17 years, 2 were adults, and in 4 the age was not 
recorded. Of McSwain’s (1941) 81 cases in which 
the age was stated, 43 were under 10 years and 
28 over 10 years. It can therefore be said that 
intussusception of the appendix is a condition in 
which a heavy incidence falls on the first decade. 
Review of the literature, however, has failed to dis- 
close an instance of the condition below the age of 
24 years. 

Knight (1890) operated upon a child of 13 months 
and resected a compound intussusception; the 
patient died soon after the operation. This case 
has been quoted as the first case of intussusception 
of the appendix to be operated upon. The descrip- 
tion of the specimen, however, suggests that though 
the appendix was involved in the intussusception, it 
was not invaginated into the cecum. Moschcowitz 
(1910) is therefore correct in stating that Knight’s 
case was not an intussusception of the appendix. 
There appears to be an immunity during the age 
period in which the more common types of intus- 
susception usually occur. 

Incidence of Secondary Intussusception.— 
In well over half the recorded cases a secondary 
intussusception was found at operation. Of 
Moschcowitz’s 25 cases, 1§ had compound intus- 
susceptions, 10 complete or partial simple invagina- 
tions of the appendix. McSwain (1941) states that in 
his series 17 cases were simple intussusceptions of 
the appendix, 26 compound intussusceptions. Fraser 
(1943), however, gives 46 simple intussusceptions 
of the appendix, 32 compound intussusceptions. 
It seems possible that the different series are not 
comparable. It is not clear if cases which have 
admittedly had intermittent secondary intussuscep- 
tions, but in which at operation the appendix only 
was found invaginated, are placed in the simple or 
compound group. 

Length of History.—McSwain (1941) gives the 
average history in his series of 81 cases as eight 
months. There is a case on record of an adult 
male negro who had symptoms for fifteen years. 
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McSwain’s case had an intussusception of the 
appendix for fourteen years, but for the first thirteen 
years the condition was asymptomatic. 

Aetiology.—It is not proposed to discuss in fj 
the possible mechanism or series of events by which 
an intussusception of the appendix may be brought 
about. The question of the aetiology of intussuscep- 
tion of the appendix is bound up with the aetiology 
of intussusception as a whole. 

Furniss (1908) performed some interesting work 
on the muscular movements of the excised appendix, 
Fraser (1943) discusses the possible aetiology at some 
length. 

It may be said that certain conditions militate 
towards making an intussusception of the appendix 
more likely.— 

A. Anatomical :— 

1. The foetal type of cecum, with the appendix 
springing from its tip, resembling a funnel and its 
spout. 

2. A wide appendicular lumen, especially a 
proximal lumen of greater diameter than the distal 
lumen. 

3. A meso-appendix which is thin and free from 
fat and with a narrow base. 

4. A healthy, mobile appendicular wall capable 
of active peristalsis. 

5. An appendix which is free, unfixed by con- 
genital peritoneal folds or inflammatory adhesions. 

B. Some condition of the appendix which causes 
irritation and leads to increased or irregular peri- 
stalsis :-— 

1. In the lumen—worms, fecolith, foreign body. 

2. In the wall of the appendix—hypertrophied 
lymphoid follicle or mucous membrane, papilloma, 
polyp, endometrioma, chromaffinoma. 

All the conditions mentioned have been noted in 
cases of intussusception of the appendix, but in most 
cases no precipitating factor is present. 

C. The question whether the completely or 
partially intussuscepted appendix does or does not 
initiate a secondary or compound intussusception 
presumably depends on :— 

1. The degree of irritation the appendix causes 
by its presence inside the cz#cum. 

2. The anatomy of the cecum. It is well known 
that failure of the third stage of rotation predisposes 
towards intussusception, whilst a fixed c#cum is 
unlikely to intussuscept. 

Moschcowitz (1910) was the first to classify 
intussusceptions of the appendix into anatomical 
types. McSwain (1941) expanded the original 
classification. The exact anatomy of the condition 
is interesting, but not clinically important. 

A comprehensive classification of the ways in 
which an appendix may be involved in an intus- 
susception is as follows (Fig. 377) :-— 

1. Intussusception of the Appendix.— 

a. The tip of the appendix forms the intus- 
susceptum and is invaginated into the proximal 
appendix, which forms the intussuscipiens. The 
intussusception consists of only two layers. 
Moschcowitz stated that he could find no record of 
such acase. McSwain records 2 instances of this type. 

b. The invagination starts at the junction of the 
appendix and cecum. The appendix forms tie 
intussusceptum, the cecum the _ intussuscipiers. 
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This is the commonest type, to which almost all 
appendicular intussusceptions belong. 


c. The invagination starts at some point along 


the length of the appendix in the same way as an 
intussusception starts in the ileum. There is no 
record of such a case, but it is obviously a possibility. 
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3. All types of appendicular intussusception may 
be complicated by an ileocecal intussusception. This 
had occurred in McSwain’s case. 

4. Cases in which, without being turned inside out, 
the appendix is invaginated into the cecum. This is 
what occurs in so-called intussusception of a mucocele 


1.CAECUM AND APPENDIX OF 
FOETAL TYPE 


1A. INVAGINATION OF APPENDIX 
TIP INTO PROXIMAL APPENDIX. 


1.B. INTUSSUSCEPTION OF DISTAL 
APPENDIX INTO PROXIMAL 
APPENDIX. 


1.C. INTUSSUSCEPTION STARTING 
ALONG LENGTH OF APPENDIX. 


1.0. RETROGRADE INTUSSUSCEPTION 


1.£. COMPLETE INVAGINATION 
OF APPENDIX. 


OF APPENDIX 


2.EARLY CAECO-COLIC 

INTUSSUSCEPTION WITH 

INVAGINATED APPENDIX 
AS APEX. 


4. MUCOCOELE OF 
APPENDIX . 


3. INTUSSUSCEPTION OF 
APPENDIX COMPLICATED 
BY ILEO-CAECAL 
INTUSSUSCEPTION. 


4. INVAGINATION 

OF MUCOCOELE OF 

APPENDIX INTO 
CAECUM 


FIG. 377.—Illustrating the ways in which an appendix can be involved in an intussusception. 


d. Retrograde intussusception, the proximal ap- 
pendix being invaginated into the distal appendix. 
McSwain mentions an instance of this type in an 
appendix 19 cm. long. 

e. Complete invagination of the appendix into 
the cecum from progression of (a), (6), or (c), but 
not from (d). 

2. Compound Intussusception.—All types under 
(1), with the possible exception of (d), can initiate a 
compound or secondary intussusception of the caco- 
clic type, of which the invaginated appendix forms 
the apex. 


of the appendix. Morgan (1937) reported 2 cases of 
this condition and Fraser’s case was of this type. 

5. The appendix may be drawn into the general 
mass of any intussusception involving the ileocecal 
region, but, provided the relationship of the appendix 
to the cecum is not altered, this does not constitute 
an intussusception of the appendix. 

6. Lastly, an intussusception of which the apex 
is the stump of the appendix invaginated after 
appendicectomy. 

Symptomatology.—More interesting and more 
important than the exact anatomy of the condition 
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are the groups of symptoms to which intussusception _ like groups (1) and (2) by a diagnosis of either a; »pen. I 
of the appendix gives rise :— dicitis or intussusception. pen¢ 
1. Cases presented with a history, recorded in A child who gives a history of one or more such § muc 
hours, of colicky pain which is central, epigastric, or attacks, even if he appears perfectly well, merits & ylce: 
in the right iliac fossa. Vomiting may, or may not, careful investigation, including examination of the § slou; 
occur—there is usually no irregularity of the bowels. stools for blood, and a barium enema, which may § This 
In most cases neither blood nor mucus is passed. show a filling defect in the cecum. Should mor § with 
The temperature is normal and in the intervals than one attack have occurred, even in the presence & suse 
between the attacks of pain, the pulse is not raised; of negative investigations, these children should be §& freq 
the patient looks well. A leucocyte count shows submitted to laparotomy. 
little irregularity. On examination there is tender- There is a fourth group in which invagination of & cons 
ness and perhaps resistance over the appendix; the appendix is asymptomatic. Arthur Evans (1922), § Whe 
occasionally a small mass is palpated. These cases’ in performing a bilateral o6phorectomy, found a com- § can’ 
are operated upon with a diagnosis of appendicitis plete intussusception of the appendix. McSwain’; §— ont 
and are, in fact, in most instances indistinguishable case appears to have had the condition for thirteen — Wh« 
from obstructive appendicitis. At operation, com- years before symptoms occurred. The American § site 
plete or partial intussusception of the appendix is surgeon, Edebohls (1895), instead of performing § iden 
found. appendicectomy, invaginated the appendix in part or § ther 
2. Cases giving a history, recorded in days, of completely into the cecum. There does not appear § the 
spasms of abdominal pain; vomiting has usually to be any record of this manceuvre having led to § the: 
occurred and may have been frequent. The bowels trouble. Furniss (1908) describes finding an appendix § poss 
may be quite normal, less commonly there may be inside the cecum, intact and little the worse for its § teni 
constipation or frequent stools, which may or may experience, six years after an Edebohls type of § thro 
not contain blood, mucus, or blood and mucus. operation. appt 
The appearance of the patient will depend on the It is interesting to compare and contrast intus- — pos: 
length of the history. Examination will reveal an  susception of the appendix with intussusception of § cc 
abdominal mass which is recognized as an intus- Meckel’s diverticulum. Aird (1949) suggests that — of c 
susception—it may lie in the right abdomen, in the the two conditions are similar :— not. 
line of the transverse or descending colon, it may be a. Intussusception of Meckel’s diverticulum is §— ture 
felt on rectal examination, or may present at the anus. more common than of the appendix and relatively — or a 
In addition, there may be abdominal distension and much more common. 
visible small-bowel peristalsis. b. Intussusception of a Meckel is not uncom- 
These cases are operated upon with a pre- mon in infants. There is no record of intussuscep- ( 
; operative diagnosis of intussusception. The appendix tion of the appendix in a child less than 23 years F 194: 
7 is not implicated until reduction of the secondary of age. : abd 
" intussusception has been accomplished or reduction c. Intussusception of an appendix may be partial § his | 
‘ has failed and resection has been undertaken, when or complete and may or may not give rise to a §— wh 
a complete or incomplete invagination of the appendix secondary intussusception. In the cases where fact 
is discovered. secondary intussusception occurs, complete obstruc- — ™° 
3. Cases in which the history is recorded in  tionis rare and strangulation very rare. An invagina- = 
months, or even years. The child complains of a_ tion of a Meckel is always complete, and has not & hea, 
sudden attack of severe abdominal pain, with or been recorded as an entity, apart from its involvement § Abc 
without vomiting, and with or without the passage in an ileocecal intussusception, in which obstruction § the 
of blood or mucus. The spasms of pain last for an is early and strangulation common. cole 
hour or longer and then the child is perfectly well. These differences can be said to depend upon the §— '™P 
The interval between the attacks may last for days, relatively wide lumen of the average Meckel as com- — | 
weeks, or months. A second and third attack may pared with the average appendix and possibly the whi 
occur and again the patient is perfectly well. Re- vestigial nature of the mesentery of Meckel’s § .... 
peated examinations between the attacks may show’ diverticulum. A Meckel must give rise to a small- jp, 
nothing abnormal. In an attack examination is bowel intussusception which is always acute. An | 
difficult owing to the severity of the pain. Such a_ invaginated appendix usually produces a czcocolic § had 
case may have an intussusception of the appendix, intussusception and large-bowel intussusceptions are as 
the acute pain being due to intermittent secondary notoriously more chronic in type. Insf 
intussusception. Why, if a secondary intussuscep- Diagnosis.—It is unlikely that a pre-operative = 
tion has occurred, it spontaneously reduces itself, diagnosis will often be made. Most cases are J” 
and why the intervals between the attacks are some- admitted as emergencies and operated upon with a ty 
times so long, is not clear. The explanation probably diagnosis either of appendicitis or of intussusception. Ap 
lies in the anatomical type of cecum. It is not The occasional puzzling case with intermittent symp- § cac 
suggested that all children giving a history of short toms may be submitted to radiological examination. § pro 
intermittent attacks of acute abdominal pain, even An opaque meal or enema may show a filling defect — had 
with blood in the stools, are suffering from intus- inthe cecum. Skarby (1941) made the correct diag- § the 
susception of the appendix. Such attacks are, how- nosis by repeated, careful X-ray examinations. This b 
ever, very suggestive of an intermittent intussuscep- appears to be the only recorded instance of an intus- § °° 
tion, and one of the causes of an intermittent susception of the appendix being diagnosed by 
intussusception is a partial, or complete, invagination radiological means. The X-ray appearances have 
of the appendix. These cases may be very puzzling; prompted such diagnoses as ‘ chronic intussuscep- § Ad 


they are important because they are not taken care of tion’, ‘ polyp’, ‘ carcinoma of the cecum ’. 
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Pathology.—In simple invaginations the ap- 
pendix usually shows some oedema, subserous and 
mucosal hemorrhages, and a variable degree of 
ulceration of the mucous membrane. Gangrene and 
sloughing of the appendix, in part or whole, is rare. 
This suggests that there is usually no interference 
with the blood-supply. When secondary intus- 
susception occurs, gangrene of the appendix is more 
frequently reported. 

reatment.—The treatment is operative, and 
consists of removal of the invaginated appendix. 
When the invagination is incomplete, the appendix 
can usually be delivered by a combination of traction 
on the appendix tip and pressure on the cecal wall. 
When invagination into the cecum is complete, the 
site of disappearance of the appendix can usually be 
identified by a dimple on the caput ceci. Unless 
there is very gross cedema of the wall of the cecum, 
the contained appendix can usually be felt through 
the cecal wall. De-invagination by pressure is rarely 
possible. The cecum should be incised along a 
tenia to the dimple and the appendix grasped 
through the incision and amputated. The meso- 
appendix may be difficult to identify. In view of the 


possibility of intussusception recurring in the caput 
ceci, it is perhaps worth considering some method 
of closing the incision in the cecal wall which will 
not produce invagination. Through-and-through su- 
tures and the application of a convenient tag of fat, 
or a piece of omentum, would probably fit the case. 


CASE REPORTS 


Case 1.—E. D., male aged 4 years. Admitted Jan. 12, 
1945. Three weeks’ history of intermittent attacks of 
abdominal pain in which the child screamed and drew up 
his legs. Vomiting had occurred off and on during the 
whole period. Inquiry about his bowels elicited the 
fact that the mother did not know when they had last 
sees was no history of blood having been 
passed. 

On EXAMINATION.—Healthy-looking child with a 
head cold. T. 98. P. 104. Heart and chest —normal. 
Abdomen—a mass was felt in the left upper abdomen in 
the position of the distal one-third of the transverse 
colon. It was mobile, slightly tender, and gave the 
impression of being very superficial. Rectum—empty, 
no blood on examining finger. An enema gave a clear 
result without blood. The child had an attack of pain 
whilst being admitted and the abdominal mass was 
seen to become ‘ prominent’. Pre-operative diagnosis : 
Intussusception. 

OPERATION.—This revealed an intussusception which 
had reached the splenic flexure. It was reduced with 
ease to the ileocecal region; this was delivered for 
inspection and it was then seen that the proximal half 
of the appendix was invaginated into the caecum and had 
formed the apex of a cecocolic intussusception. The 
appendix was drawn out of the cecum by traction. 
It was cedematous and noted to be of large lumen. 
Appendicectomy was performed and the cedematous 
cecum oversewn—the ileum was not dilated. It appears 
probable that the partial intussusception of the appendix 
had been present since the onset of the illness and that 
the secondary intussusception had been intermittent. 
b re was no strangulation and obstruction was incom- 
plete. 

Recovery was satisfactory. 


Case 2.—C. H., male, aged 11 years, 10 months. 
Ad: xitted Oct. 12, 1947. For the previous two weeks 
the child had had intermittent abdominal pain, the pain 
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being very severe ; he was described as doubling up and 
rolling about in the attacks. The pain was accompanied 
by nausea and vomiting, and during the last few days 
the vomitus had been green. During the early part of 
the illness the child had been constipated. For the 
last two days he had had diarrhea, accompanied by 
tenesmus. ‘There was no history of the passage of blood. 

On EXAMINATION.—The boy was pale, with a dry 
furred tongue and offensive breath. T. 100°4°; P. 126. 
Heart, chest, and throat—normal. A mass was felt in 
the right upper abdomen in the line of proximal one- 
third of transverse colon; it was noted to be slightly 
tender and to contract during palpation, causing pain. 
The rectum was empty; there was no blood on the 
examining finger; the examination caused tenesmus. 
Diagnosis : Intussusception. 

AT OPERATION.—The findings were the same as in 
Case 1 except that the intussusception had only reached 
the middle of the transverse colon. Reduction was 
extremely easy. Inspection of the ileocecal region 
showed that the apex of the intussusception was a partial 
intussusception of the appendix into the cecum. The 
appendix was noted to be of large lumen and cedematous ; 
it was dissected out by an incision round its base. The 
resulting hole in the cecum was closed by a double 
layer of catgut sutures. Uneventful recovery. 


Case 3.—J. J., a male aged 6} years, admitted Oct. 26, 
1948. This child had been in hospital five days before 
he was seen by a surgeon. At the time of admission, 
the child had been ill for six days, complaining of severe 
attacks of abdominal pain. He had vomited from three 
to six times daily since the onset of his illness. He had 
twice been given castor oil. A constipated stool had 
been passed the day before admission. There was no 
history of the passage of blood. The notes of his 
condition on admission are as follows: “‘ A thin, toxic 
boy with obvious recent loss of weight. T.99°. P. 120. 
Heart, chest, throat—normal. Abdomen—guarding on 
right side; no distension; no mass felt, hard feces in 
rectum.”” He was considered to be a case of constipa- 
tion leading to obstruction—an enema produced hard 
constipated faces. For the next few days he was given 
enemata which brought away constipated feces to begin 
with and then soft stools. He continued to have severe 
colic and vomited several times a day and looked ill. It 
is suggested by the notes that the ward doctor was 
suspicious of the diagnosis and made several tentative 
suggestions about a mass in the right upper abdomen 
which was not dispersed by enemata. On the fifth day 
following admission his condition had deteriorated. He 
was having frequent attacks of severe abdominal colic 
and had vomited four times. He was dehydrated and 
anxious looking ; there was no longer any doubt about 
the mass in the right upper abdomen. An enema that 
day gave a normal stool. The pre-operative note reads : 
“tumour in line of proximal one-third of transverse 
colon, slight distension, visible small-bowel peristalsis, 
borborygmi—intussusception.” This time, in view of 
the two previous cases, the possibility of an intussuscep- 
tion starting in the appendix was suggested. 

AT OPERATION.—On the eleventh day of the illness 
and five days after admission, a cecocolic intussusception 
which had reached the proximal third of the transverse 
colon was found—it reduced easily. Examination of the 
cecum showed the whole of the appendix intussuscepted 
into the cecum. The invaginated appendix could be 
felt inside the cecum and a dimple marked its site of 
entry. The appendix was partially reduced by pressure 
on the cecum. Complete reduction proved impossible 
and the appendix was cored out with a small portion of 
surrounding czxcal wall. The resulting hole in the 
cecum was closed by two layers of sutures. 

Convalescence was complicated by a hematoma in 
the wound. 
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Case 4.—E. B., a girl aged 2 years, 9 months. Seen 
Oct. 28, 1949. This child gave a history of over three 
months’ abdominal pain and irregularity of the bowels. 
In the middle of July, 1949, she attended Medical Out- 
patients with one week’s history of colicky midline 
abdominal pain, persistent vomiting, and constipation. 
The spasms of pain lasted about five minutes and doubled 
the child up. Examination had elicited a spasm of pain 
and a mass had been felt in the right upper abdomen. 
She had been admitted to a Medical ward for investigation. 
During three weeks the child had intermittent pain which 
tended to become less frequent—she did not vomit— the 
bowels tended to be constipated, the stools contained no 
blood. The mass, which was not always palpable, seems 
to have been thought to be liver or constipated faces. 


Fic. 378.—Case 5. The completely reversed appendix. 
(Enlarged one-third.) 


Various investigations were performed, the only 
relevant one being a barium meal, the report on which 
reads: “‘ Stasis in lower ileum—dilatation of terminal 
small bowel—appendix does not fill.” After discharge, 
the child attended Medical Out-patients and on each 
occasion there was complaint of abdominal pain; once 
the mother stated that the child had had diarrhea for 
three weeks but did not state that the stools had contained 
blood or mucus. On Oct. 1 there was again a complaint 
of abdominal pain and a mass was again noted in the 
right upper abdomen ; the child was put down for re- 
admission and investigation. She did not gain admission 
until Oct. 28, again to a Medical Ward ; at this time the 
mother stated that the child had been having frequent 
attacks of pain lasting about five minutes, and as many 
as four or five attacks in an hour, the pain sometimes 
being followed by a loose stool which contained mucus. 
On two occasions the stool had cortained dark blood. 
The child had wanted to sleep after an attack of pain 
and had been off her food. There had been no vomiting. 
At this point a surgical opinion was asked for. The 
child had obviously lost weight, there was an easily 
palpable sausage-shaped tumour in the line of the hepatic 
flexure and proximal half of the transverse colon. The 
abdomen was not distended and no visible peristalsis 
was seen. The diagnosis of chronic intussusception was 
clear. As the child was not acutely ill and not having much 
pain, it was decided to make an X-ray examination after 
a barium enema. The report on this read: “ Intus- 
susception, ileocolic, apex in region of hepatic flexure.” 

AT OPERATION (Oct. 31).—There was a little clear 
fluid in the abdomen—the apex of the intussusception 
was in the middle of the transverse colon ; reduction was 
easily performed. Inspection of the cecum showed no 
appendix and a curious scarred appearance. The point 
of entry of the appendix into the cecum was difficult to 
identify, but the appendix could be felt through the 
thickened cecal wall. The cecum was opened and the 
completely invaginated appendix removed with a cuff of 
cecum. The cecum was closed with two layers of silk 
sutures. Uninterrupted recovery. The appendix was 
short and the lumen wide. 
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Case 5.—N. T., female, aged 9 years. Seen M: rch¢. 
1950. ‘Two days previously the child had comp ‘aineg 
of right-sided abdominal pain and had vomited ‘wic.: 
on the day before admission she had had colicky righ. 
sided pain but no vomiting. There was a <dofinite 
complaint of tenesmus. T. 992°. P. 104. Tongue 
coated and breath offensive. Localized tenderness ang 
rigidity in the right iliac fossa. No mass was palpated 
She was considered to be a case of acute appendicitis, 

AT OPERATION (Mr. P. P. Rickham).—A grid-irop 
incision was used. The appendix could not be seen by 
it could be felt through the cecal wall. There was ap 
obvious dimple at the site of entry of the appendix into 
the cecum. The cecum was incised along the anterior 
tenia and the appendix with a small cuff of cecum 
excised. The cecum was closed in layers with silk. Ip 
this case the appendix was completely invaginated into 
the cecum (Fig. 378); there was no secondary intus- 
susception. Uninterrupted recovery. This appendix 
showed a wide lumen. 


Case 6.—J. P. G., aged 10 months. This child was 
admitted Aug. 3, 1951, to a medical ward as a case of 
gastro-enteritis. 

History.—Breast-fed for seven months, then mixed 
feeding and Cow & Gate. For five weeks before admis- 
sion the baby had not been well. He had failed to finish 
his feeds and had vomited two or three times each day 
There had been intermittent diarrhoea, sometimes four 
or five stools daily. 

Even when there was no frequency of the stools they 
remained loose and contained mucus. There had been 
a four-day period without vomiting or diarrhoea until the 
day before admission when the child had vomited after 
each feed during the day, and apart from feeds during 
the night. The bowels had acted five times. No history 
of pain. T. 99°. P. 140. The child was fretful and 
there was clinical evidence of dehydration. 

On EXAMINATION.—Examination of all systems, 
including the abdomen, revealed nothing abnormal. 

Aug. 4, 1951: The child was restless. T. 102. 
P. 120. He had vomited repeatedly and passed severa 
watery brown stools containing mucus and a little blood 
It was noted that the abdomen was a little full. Dehydra- 
tion was controlled by intravenous fluids—plasma, Hart- 
mann’s, Darrow’s, followed by saline glucose. 

Aug. §: Thirty-six hours after admission the child 
was passing mucus only from the rectum, and vomiting 
copiously brownish-green foul-smelling material. A 
tumour, recognized as an intussusception, was felt in the 
left side of the abdomen. The child’s condition was 
poor, but hydration was reasonably satisfactory. It was 
decided to operate immediately. 

AT OPERATION.—The abdomen contained a large 
quantity of straw-coloured fluid. The apex of a caxco- 
colic intussusception had reached the sigmoid colon. 
There was generalized fairly marked small-bowel 
dilatation. The intussusception reduced without much 
difficulty to the mobile ileocecal region. The proximal 
one-third of the appendix was invaginated into the 
cecum. The appendix was short, of wide lumen, and 
the cecum of feetal type. There were fibrinous adhesions 
holding the appendix in the invaginated position and 
suggesting that it had been intussuscepted for some time. 
The appendix was drawn out of the cecum by traction 
and removed by submucous resection. The child 
started to have generalized convulsions as the abdomen 
was being closed; 25 mg. of pentothal controlled the 
convulsions. 

PROGRESS.—The baby was in poor condition when 
returned to the ward. The blood-urea, plasma-chlorides, 
and hemoglobin were within normal limits. An E.C.G. 
did not suggest gross potassium deficiency. Large 
quantities of foul-smelling material were at first aspirated 
through a Ryle’s tube, but the quantities gradually 
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diminished. Intestinal sounds were heard by ausculta- 
tion, and the next morning the child passed a large 
brown stool. At mid-day the Ryle’s tube was removed 
and small quantities of Darrow’s and glucose were taken 
well by mouth; the baby was taking notice of his sur- 
roundings and appeared improved, though his pulse was 
still rapid and respiration a little laboured ; there were 
signs of collapse at the left base. Early the next morning 
the child became critically ill and a right pneumothorax 
was queried; the child collapsed and died forty-eight 
hours after operation. 

Autopsy revealed a ragged opening in the lower one- 
third of the esophagus communicating with the right 
pleural cavity—the latter contained about 200 c.c. of 
brownish fluid ; the right lung was collapsed. 

The abdomen showed decreased distension of the 
small bowel and what was probably an agonal intus- 
susception of the ileum through the ileocecal valve ; 
this intussusception reduced at a touch. 

Three factors may have contributed to this accident : 

1. The frequent vomiting over a period of five weeks 
which the pathologist considered might have lowered the 
resistance of the cesophageal wall. 

2. The convulsions associated with the anesthetic. 

3. The Ryle’s tube. 

This case is of great interest as it appears to be the 
youngest case of definite intussusception of the appendix 
on record. It seems likely that the child had had a 
partial intussusception of the appendix for five wecks 
and that the secondary intussusception occurred at about 
the time of the child’s admission to hospital. 

It is significant that the appendix was short and, for 
a baby, had an unusually wide lumen. 


Case 7.—J. F., male, aged 4 years. Admitted July 21, 
1952, as an emergency. The family doctor stated that 
the child had bronchitis for which he had been given 
sulphonamides. Forty-eight hours before admission the 
child complained of colicky abdominal pain and had 
vomited several times. The bowels were stated to be 
opened regularly. He had been seen during an attack 
of pain and his doctor stated that he appeared to be 
shocked and that the pain was very severe. 

On EXAMINATION.—The child looked ill. Tempera- 
ture, pulse and respiration—normal. The tongue was 
furred and the breath offensive. There were signs of 
generalized bronchitis. Abdomen—soft and no mass 
felt, but there was deep tenderness in the right iliac fossa 
and slight tenderness in the right loin. Rectum—nil 
abnormal discovered. Examination of the urine showed 
the presence of red blood-cells. The child’s vomiting 
and pain were thought to be due to sulphonamides, and 
the red cells in the urine supported this hypothesis. 
There was no further complaint of pain and the bowels 
acted regularly, but the tenderness in the right iliac fossa 
persisted. An intravenous pyelogram showed slight 
dilatation of the right ureter. The boy was discharged 
home on Aug. 6, to be followed up in Surgical Out- 
patients. 

Sept. §: The mother stated that the child seemed 
fairly well; there had been no complaint of pain. 

Oct. 10: Condition satisfactory, but the boy had had 
transient abdominal pain. 

Nov. 7: The child attended Surgical Out-patients 
again. The mother stated that he had had colicky pain 
for 6 days, the spasms of pain had occurred as frequently 
as every 15 minutes. He had vomited twice the previous 
day. The bowels had acted regularly every day, the 
stools had contained neither blood nor mucus. The 
child looked ill and appeared to have lost weight. The 
tongue was slightly furred; temperature, pulse and 
respiration—normal. The abdomen was soft; in the 
right iliac fossa there was a small, movable, soft, non- 
tender mass, rather ill-defined but quite definite. Rectum 
—-negative except for soft faces. 
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The patient was admitted for observation. An intus- 
susception of the appendix was suggested as a diagnosis. 
A barium enema and radiographic studies were asked for : 
The child was radiographed, but owing to an error, no 
barium studies were made. A plain film with the patient 
upright showed nothing abnormal. For the next five 
days the child had no pain or vomiting. The bowels 
acted normally each day and the stools contained no 
obvious blood or mucus. He took light diet and fluids well. 

Nov. 12: The patient had two attacks of severe 
abdominal pain in which he doubled up. He vomited 
once. 

On Examination.—Tongue clean. Temperature, 
pulse and respiration—normal. Abdomen—a mass was 
felt in the line of the transverse colon which was obviously 
an intussusception. Rectal examination—negative except 
for soft feces. An enema was given which brought away 
soft faces ; a second enema resulted in the passage of a 
little blood. It was again suggested that an intussuscep- 
tion of the appendix had initiated the condition. 

AT OPERATION.—Under the anesthetic the tumour 
appeared smaller, and it was considered that the enemata 
had partially reduced the intussusception. A caxcocolic 
intussusception was found with the apex at the hepatic 
flexure. The ileocecal angle was delivered for inspection 
and was seen to be edematous. The proximal one-third 
of the appendix was intussuscepted into the cecum; the 
appendix was reduced by combined traction and pressure 
on the cecum. Reduction was difficult and there was a 
tendency for reinvagination to occur as soon as traction 
on the appendix was relaxed. A clamp was placed across 
the cecum and the appendix removed with a cuff of 
surrounding cecal wall. The incision was brought 
together with interrupted silk sutures over which a tag 
of fat was sewn. The appendix was rather short and 
had a wide lumen, especially proximally; the cecum 
was of foetal type. 

The child made a satisfactory recovery and was dis- 
charged home on Nov. 21. 

It cannot be stated with certainty that this child’s 
appendix was invaginated at the time of his initial admis- 
sion. Review of his family doctor’s description of the 
attacks of pain suggests that the appendix was intussus- 
cepted on July 19. This would make the history of this 
case just under 4 months. 


COMMENTS 


These seven cases of intussusception of the 
appendix present the following points :— 

Sex: Males §, females 2. 

Age: Youngest child—10 months. Oldest child 
—II years 10 months. 

Case 6, the infant, is believed to be the youngest 
case of intussusception of the appendix ever recorded. 

Duration of Symptoms: Shortest history—forty- 
eight hours; longest history—three and a half 
months. The length of history in case 7 is doubtful. 

Diagnosis: Three cases were initially under the 
care of physicians. One of these children was diag- 
nosed as constipation, I as gastro-enteritis, and in 
I no diagnosis was made. The pre-operative diag- 
nosis was intussusception in 6 cases and appendicitis 
in I case. 

In 5 cases the invagination of the appendix was 
incomplete. In 2 the appendix was turned com- 
pletely inside out. 

In 6 cases secondary cecocolic intussusception 
had occurred. One case was a simple invagination 
of the appendix. 

Pain was the most important symptom in the 
6 older children. In the infant no mention of pain 
was made in the history. 
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Blood was noticed in the stools of Cases 4 and 6, 
the two youngest children. It was not, however, a 
conspicuous symptom. 

A precipitating condition in the lumen or in the 
wall of the appendix was not found in any of these 
children. A wide appendicular lumen was noted in 
Cases 1, 2, 4, 6, and 7, and although the point was not 
mentioned in the notes, the photograph suggests 
that the appendix of Case 5 also had a wide lumen. 
The foetal type of cecum was noted in Cases 6 and 7. 


CONCLUSION 


a. Seven cases of intussusception of the appendix 
in children are recorded. 

b. The history of the condition is briefly reviewed. 

c. A classification of the possibilities vis-a-vis the 
appendix and intussusception is suggested. 
d. Three clinical types are put forward. 


JOURNAL OF 


SURGERY 


REFERENCES 


AIRD, I. (1949), Companion in Surgical Studies. 
burgh: E. & S. Livingstone. 

CHAFFEY (1888), Lancet, 2, 17. 

EpDEBOHLS, G. M. (1895), Amer. 7. med. Sci., 109, 650. 

Evans, A. (1922), Brit. F¥. Surg., 9, 565. 

FRASER, K. (1943), Jbid., 31, 23. 

Furniss, H. D. (1908), Amer. 7. Obstet., 58, 307. 

KNIGHT, A. O. (1890), N.Z. med. J., 4, 106. 

MacDermotrt, E. N. (1931), Brit. med. F., 1, 793. 

McGraw, T. A. (1897), Jbid., 2, 956. 

M’Kipp, J. (1858), Edinb. med. 7., 4, 793. 

McSwat, B. (1941), Sth. med. F., 34, 263. 

Moreau, J. O. (1937), ¥. med. Ass. Ala., 7, 14. 

MoscucowlTz, A. V. (1910), Med. Rec., N.Y., 78, 
1087. 

Pitts, B. (1897), Lancet, 1, 1602. 

SKarBy, H. G. (1941), Acta radiol., Stockh., 22, 471. 

WRIGHT, G. A., and RENSHAW, K. (1897), Brit. med. 7., |, 
1470. 


I din- 


TRAUMATIC and pathological perforations of the 
cesophagus are comparatively common, but spon- 
taneous rupture of the normal cesophagus is extremely 
rare. It is estimated that some 60 cases in all of 
spontaneous rupture have been recorded since the 
first classic description of the condition by Boerhaave 
(1724), the famous Dutch teacher. Scrutiny of the 
reports, however, reveals that in a large number of 
these cases there was pre-existent pathology of the 
cesophagus. Because of this fact, many authors have 
come to the conclusion that although spontaneous 
rupture of the healthy cesophagus does occur, it is 
more frequently associated with local disease. 

Most of the cases have been recognized at post- 
mortem examination, only 16 being diagnosed in 
life—namely, by Walker (1914), Gott (1933), Ridge- 
way and Duncan (1937), Benson and Penberthy 
(1938), Mallory (1940), Collis, Humphreys, and 
Bond (1944), Cleland—reported by Barrett (1946), 
by Barrett (1947) himself, Olsen and Claggett (1947), 
Moore and Murphy (1948), Kinsella, Morse, and 
Hertzog (1948), Cliffton (1949), and Lynch (1949). 

Until recently very few cases had been operated 
on, and, as a rule, intervention was limited to 
drainage of the pleura, it being suspected in most 
cases that the condition was secondary to underlying 
lung pathology. Collis carried out thoracotomy 
with suture of the cesophageal tear and came very 
near to success. This was achieved by Barrett by 
the same approach, and by Benson and Penberthy 
by simple pleural drainage. Several successful cases 
have recently been reported in America, namely by 
Cliffton, Moore and Murphy, Olsen and Claggett, 
and by Lynch. All three of Lynch’s patients 
recovered. In two of these recovery was rapid after 
repair of the defect, but in the third prolonged 
drainage took place and repeated attempts at closure 
had to be carried out. It would appear that these 
are the only cases on record in which recovery has 
taken place. 


SPONTANEOUS PERFORATION OF THE CSOPHAGUS 
By J. Y. W. RUSSELL, Preston 


A case is described in which a very rare type of 
spontaneous perforation of the csophagus took 
place. Suture of the defect was followed by rapid 
and complete recovery. 


CASE REPORT 


History.—The patient, Miss B. McQ., aged 35 years, 
was well until the day before admission to hospital. In 
the evening, for no apparent reason, she felt nauseated 
and vomited some chocolate which she had ingested a 
short time previously. Prior to this she had eaten no 
unusual items of food and certainly nothing which might 
have contained a bone or other hard object. After 
vomiting she felt a lump in her throat in the midline 
and found that swallowing was extremely difficult and 
painful. A few minutes later she again vomited and 
this time the vomitus consisted of about a cupful of 
bright red blood. During the second act of vomiting 
the lump in the throat seemed to disappear, “‘ as if it had 
burst ”, and the acute discomfort was replaced by a dull 
ache which persisted in the lower part of the front of 
the neck. She felt very faint and ill and her family 
doctor was called in. At this time there were no physical 
signs. A sedative injection was given and the patient 
was put to bed. Small amounts of brownish vomitus 
were brought up on three or four occasions during the 
night. Swelling of the neck, face, and eyes began to 
appear about § hours after the onset of the symptoms 
and rapidly increased. She felt increasingly weak and 
was sent into hospital soon after being seen by her doctor 
the following morning. 

Previous History.—The patient stated that she had 
had some difficulty in swallowing since the age of 17. 
This had been quite marked for 4 years but had then 
improved. Quite frequently she found it difficult to 
finish a meal because of dysphagia and on this account 
she was always afraid of eating away from home. She 
had had no previous attacks of vomiting. 

On EXAMINATION.—On admission to the Sharoe 
Green Hospital, Preston, the patient’s general condition 
was fairly good, but she was obviously distressed. The 
pulse-rate was 86, the temperature 99° F., and the 
respiratory rate 20. Her face and eyelids were swollen, 
and on palpation the crepitus of surgical emphysema 
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found to be present. It was most marked over the 
lower neck and sternum, but extended upwards into 
the face as far as the level of the eyes, downwards into the 
breasts, and laterally into the axille. 
Examination of the chest revealed normal respiratory 
movement and the lung fields were equally resonant with 


Fic. 379.—Surgical emph —note air in tissue spaces of 
and axillz. 


vesicular breath-sounds in all areas. The apex beat was 
situated in the fifth left interspace within the mid- 
clavicular line. The heart sounds were closed and the 
blood-pressure was 115/75. No abnormalities were 
detected on examination of the abdomen and the central 
nervous system. 

Blood examination revealed the hemoglobin to be 
9§ per cent, with a red-cell count of 4-5 millions and a 
white-cell count of 17,100, of which 89 per cent were 
neutrophils. 

D1AGNOsIS.—From the history and the presence of 
surgical emphysema it was considered highly likely that 
the patient had a rupture of the cervical wsophagus. 
Because of the antecedent dysphagia it was suspected 
that the rupture might be in 2 pharyngeal pouch, even 
although the mouth of a typical pouch tends to look 
upwards and it is unlikely to be filled by upward-moving 
vomitus. It was felt that a tear by a foreign body in 
process of ejection could not be entirely excluded. 

The patient could swallow only with great difficulty 
but it was decided to give her a barium swallow in an 
attempt to localize the site of rupture. The swallow had 
to be given with the table tilted well away from the 
vertical as the patient was too distressed to stand. The 
barium was seen to pass normally down the csoph- 
agus and no leakage into the peri-csophageal tissues 
could be detected. Plain films taken subsequently 
failed to show any residual flakes of barium. They 
confirmed the presence of widespread surgical emphy- 
sem: (Figs. 379, 380). This was very marked in the 
retr pharyngeal space, which was considerably ballooned 
out. 

't was decided to explore the cervical ceesophagus as 
thers: appeared to be little doubt that this was the site 
of xe lesion. The patient was highly anxious to have 
son ething done and readily consented to operation. 
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AT OPERATION (Jan. 8, 1952).—This was carried out 
under general endotracheal anesthesia using a cuffed 
tube. (Anesthetist, Dr. H. Couper.) 

A low collar incision was made. The tissues were 
at once seen to be waterlogged and emphysematous, and 
this became more marked as the incision was deepened. 


Fic. 380.—Radiological ‘dernonstration of deep-seated 
surgical emph Note air in subcutaneous tissues and 
in prevertebral space. i 


The thyroid gland was {xposed and the pretracheal 
muscles divided on the let side. The left lobe of the 
thyroid was mobilized by «ivision of its vascular attach- 
ments, the left recurrent nerve being carefully identified 


4 


Fic. 381.—Showing the findings at operation. 
has been displaced anteriorly. 


The thyroid 

and preserved. The gland was then retracted forwards 
and medially to expose the left side of the esophagus. 
There was at once noticed to be a defect on its antero- 
lateral aspect just below its commencement. The defect 
was roughly oval, with its long axis longitudinally, and 
measured about 2 cm. by i cm. Its margins tended to 
be rather rounded as if the muscular fasciculi had been 
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parted rather than torn (Fig. 381). Small bubbles were 
seen to emerge from the defect and more came out on 
pressure on the hypopharynx above and the cesophagus 
below, thus establishing the presence of an underlying 
defect in the mucosa. An effort was made to confirm 
this quickly by means of a probe which was gently 
inserted into the opening. This was easily palpated 
by the finger of the anesthetist in the hypopharynx, 
but there was still a separating layer of mucosa and 


FiG. 382.—The patient two months after operation. 


it was felt that the probe had failed to enter a small 
mucosal defect. The wall of the pharynx and cesopha- 
gus around the defect was much thickened and cedemat- 
ous. There was no evidence of diverticulum or other 
abnormality. 

The defect was rapidly closed by fine chromic catgut, 
a small corrugated rubber drain left down to the site of 
the lesion, and the wound closed. 

PROGRESS.—Post-operatively, the patient was treated 
by sedation, systemic penicillin in large doses, with small 
sips of sterile water by mouth. Parenteral administration 
of N/5 saline with 5 per cent dextrose was kept up for 
5 days. She felt ill for 48 hours and then rapidly 
brightened. Her ability to swallow gradually improved 
and after 10 days had almost returned to normal. 
Drainage from the wound was slight and mainly serous. 
The drain was removed on the seventh day and the 
wound was dry on the twelfth day after operation. The 
subcutaneous surgical emphysema persisted almost 
unchanged for 4 or § days and then rapidly cleared up, 
to disappear completely after 10 days. The patient was 
discharged home in a very satisfactory condition 13 days 
after operation. 

She reported back for follow-up examination stating 
that she was very well and that she was able to swallow 
better than she had done for years. Her neck was well 
healed (Fig. 382). A barium swallow was given. No 
abnormality could be detected in the cesophagus. It 
was noted that the act of swallowing and the passage of 
the barium were extremely rapid (Fig. 383). 


JOURNAL OF 


SURGERY 


DISCUSSION 


It has already been stated that many authors have 
come to the conclusion that although spontaneoy; 
rupture of the healthy cesophagus can occur, it js 
usually associated with local disease. McKenzie 
(1884), in his review of the reported cases, found tha 
some local abnormality was present in nearly all, 
Very definite acute ulceration of the cesophagea 
mucosa has been demonstrated in a great many of 
the cases described. This was present, for example, 
in 3 out of the 4 cases recorded by Gott (1933), and 
in 17 out of the 23 cases listed by Ridgeway and 
Duncan there was an antecedent history of dyspepsia 
which Collis suggested might have been due to 
peptic ulceration. The case recorded by Benson and 
Penberthy (1938) had a very definite cesophageal ulcer 


Fic. 383.— Barium swallow two months after operation. 


which was seen by cesophagoscopy prior to the attack 
of vomiting which appeared to precipitate rupture. 

Nevertheless, in several cases, for example those 
reported by Fitz (1877), Gott (1933), Barrett (1946, 
1947), and Mallam,; Whitelock, and Robb-Smith 
(1940), no such local abnormality could be made 
out, perforation occurring in what appeared to be 3 
perfectly normal organ. 

Sex and Age. —The vast majority of cases have 
been reported in middle-aged men with a tendency t 
obesity and to over-indulgence in alcohol. Boerhaave "s 
patient, an enormous-eating and heavy-drinking 
Dutchman, Baron de Wassenaer, might be cited 
as a typical example. Several cases have, however 
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occurred in women, for example those reported 
by Gott (1933) and Barrett (1947), and in total 
abstainers. A few have been reported in children, 
notably by Benson and Penberthy (1938), whose 
young patient was only 2 years of age, and by Menne 
and Moore (1921) in which the victim was an infant 
of § months. 

Aetiology.—Vomiting or retching appears to 
have been the precipitating factor in nearly all the 
cases recorded. In a few cases it has not been 
present, as in Mallam’s patient, in whom the symp- 
toms came on after ingestion of some water, or in 
2 of the 4 cases recorded by Gott, although his 
patients appear to have been too ill with meningitis 
to give a concise history, and this condition is, after 
all, frequently associated with vomiting. The cause 
of the vomiting in the majority of cases was fairly 
obviously over-indulgence in food or alcohol, which 
may have produced some degree of gastritis. In 
Boerhaave’s famous case vomiting was induced 
almost as a routine after heavy meals by taking an 
emetic infusion of thistle and on the fatal occasion 
by tickling the fauces. In Sheldon’s (1919) case the 
vomiting was that of sea-sickness. A case was 
described by Whipple (1927) in which the condition 
occurred during the straining of defecation, and 
another by Griffith (1932) during weight-lifting. 
Klein and Grossman (1943) described an unusual 
case in which rupture took place during the convul- 
sions of epilepsy after a heavy meal. 

In the present case rupture was certainly pro- 
duced by vomiting, although there was no apparent 
exciting cause for this. 

It would appear that the csophagus perforates 
when it is overdistended by stomach content expelled 
by vigorous gastric peristalsis, the organ being filled 
from below more rapidly that it can empty into the 
pharynx. 

McKenzie (1884) carried out experiments in 
healthy cesophagi removed soon after death, and 
although it is felt that findings in the isolated toneless 
organ separated from its nerve- and blood-supply 
and deprived of its normal support by adjacent 
organs and membranes can hardly be conclusive, 
his are nevertheless of great interest, and fit in 
surprisingly well with the pathological findings in 
naturally occurring cases. 

McKenzie tied one end of the cesophagus and 
introduced water under pressure into the other. 
At an average pressure of 7 lb. of water, tears were 
produced which in appearance were very similar 
to those occurring naturally. With one exception 
out of 18, the tears, which varied from I cm. to § cm. 
in length, occurred just above the cardia. He made 
the observation that during the actual process of 
rupture, in rather more than half the cases the 
mucosa and muscle coat gave way together while in 
the remainder the mucosa bulged out in a hernia- 
like sac between the separated muscle-fibres before 
giving way. In all cases the defect in the mucosa 
was smaller than that in the muscularis. 

McKenzie’s conclusions were as follows :— 

1. That rupture by direct pressure within the 
esophagus always takes place in a longitudinal 
ction. 

& That it never occurs in the upper part of the 
tube. 


3. That the mucous membrane appears to offer 
greater resistance to strain than the muscularis. 

It is interesting that this third conclusion is in 
accord with the modern finding that in the surgery 
of the cesophagus, sutures placed in the mucosa hold 
very much better than those in the muscularis. 

It would appear that in the present case some 
degree of herniation of the mucosa through the 
muscle coat took place, the eventual mucosal rupture 
producing a small defect which could not be dem- 
onstrated readily at operation. The longitudinal 
muscle bundles certainly gave the appearance of 
having been separated by such a protrusion. There 
was, of course, no doubt about the existence of a 
breach in the mucosa as cesophageal content was 
readily expressed by gentle massage. 

McKenzie referred to the fact that the muscularis 
of the upper part of the cesophagus consists of striped 
fibres whereas those lower down are plain, and stated 
that when the upper fibres are stimulated electrically, 
they go into violent contraction while the lower take 
on only gentle peristaltic action. He concluded 
from this that the lower end of the cesophagus would 
be less capable of resisting pressure from within and 
more likely to rupture. 

Mention has already been made of the frequency 
with which some local abnormality has been found 
in the cesophagus, or where this has been suggested 
by dysphagia or other symptoms prior to rupture. 
Some degree of dysphagia was certainly present in 
this case, and Fitz’s case (1877), a man of 31 in 
whose cesophagus there was no evidence of pre- 
existent disease, had had an obstinate gastritis, which 
was probably alcoholic, and over many years had 
cut his food into very small pieces and eaten it very 
slowly. From this description it is thought possible 
that he might have had some degree of dysphagia. 
In Vinson’s (1932) case there was a stricture due to 
previous ingestion of corrosive. It appears reason- 
able to suppose that when a bolus in process of 
ejection meets such an abnormality there is an 
increase in local pressure which produces the 
rupture. 

It is considered to be surprising that further 
cases of rupture of the cervical part of the cesophagus 
have not been reported, as it is here more than in 
any other part that the organ is fixed, while it is 
guarded by the powerful cricopharyngeus. On 
consideration of the present case, and taking into 
account the patient’s previous history, it is felt highly 
likely that she had some degree of neuromuscular 
inco-ordination similar to that occurring at the lower 
end of the cesophagus in cardiospasm. When the 
ejected gastric contents reached the cricopharyngeus, 
this did not relax in the normal way but went into 
spasm, and pressure in the relatively unsupported 
part of the cervical cesophagus rose rapidly, 
culminating in mucosal herniation and rupture. 
This took place on the left side because the organ 
tends to deviate to the left of the median plane at 
this level, and it is supported in front by the trachea 
and behind by the vertebral column. 

Pathology.— 

Site of Rupture.-—In the vast majority of cases 
this occurs at the lower end of the cesophagus just 
above the diaphragm. Only one case has been 
recorded, namely by Sencert (1911), in which the 
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rupture extended below the diaphragm and resulted 
in peritonitis, presumably because at this level the 
organ is supported by the diaphragm and below it 
by the left lobe of the liver and the fundus of the 
stomach. Where the defect occurs just above the 
diaphragm, it is usually on the left side of the cso- 
phagus where it is least supported and lies against 
pleura, and when a little higher up it is frequently 
on the right side. Of previously reported cases, 
the highest ruptures were in the 2 cases reported by 
Fitz (1877) and Allen, quoted by Terracol (1938), 
which were at the level of the bifurcation of the 
trachea. In Fitz’s case the defect extended down- 
wards some § cm. from this level. 

Type of Rupture.—As a general rule the defect 
takes the form of a longitudinal crack or split 
extending up to several centimetres in length. In 
Mallam’s case (Mallam and others, 1940) it was 
6 cm. long. It is usually clean cut, as if the ceso- 
phagus had been incised, this appearance being 
present especially when death rapidly ensued and 
the organ was seen soon afterwards. In some 
reported cases the defect was very tiny, being 
localized on inspection by the surrounding necrosis 
and inflammatory reaction. In Cleland’s case, 
which was reported by Barrett (1946), the actual 
site of leakage could not be detected although this 
had very definitely taken place. It is likely in such 
cases of minute perforation that the defect was quite 
considerable when the cesophagus was distended by 
vomitus, this accounting for the widespread con- 
tamination which may be present. Some authors 
have suggested that sites of perforation may be 
missed at post-mortem examination because the 
carelessly removed cesophagus is slit up through 
the defect. Distension of the excised cesophagus 
after the manner of McKenzie would probably be 
the ideal method of examination when the condition 
is suspected. 

In Boerhaave’s case (1724), which would appear 
to be unique in this respect, the cesophagus had rup- 
tured transversely, the two ends being found at 
post-mortem to be widely separated. In Williams’s 
(1848) case, which was cited by McKenzie, rupture 
of the esophagus produced by prolonged vomiting 
was associated with a rupture of the diaphragm. 

Local Effects.—In nearly all the recorded cases 
widespread mediastinal emphysema, necrosis, and 
inflammation, with extravasation of varying quan- 
tities of vomitus, have been present. Sometimes 
these changes have been confined to the mediastinum, 
with associated slight effusion in one or both pleural 
sacs. In Fitz’s case there was a small cavity the 
size of a lemon in relation to the cesophageal defect, 
and in Collis’s case (Collis and others, 1944) the 
localized accumulation was found at thoracotomy 
to bulge laterally into the pleura. In the majority 
of cases, however, rupture has occurred into the 
pleura, usually on the left side. This fact has been 
held by many to support the contention that pre- 
existent disease of the cesophagus is usually present 
in many cases of so-called spontaneous perforation 
of the normal cesophagus. They maintain that the 
overlying pleura must have been bound by peri- 
cesophagitis to the rupturing organ as otherwise it 
would act as a barrier and the condition would be 
more frequently limited entirely to the mediastinum. 
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The fluid in the pleura, which may in tially 
consist almost entirely of gastric contents, is rapidly 
increased in amount by exudate and may be added 
to by subsequently ingested material. Large cuan. 
tities may eventually be present. On post-mortem 
examination of the unfortunate Baron de Wassenaer, 
Boerhaave noticed a strong smell of roast duck on 
opening the chest. Both pleural sacs were dis. 
tended with gas, with the lungs collapsed and almos 
bloodless. In each side of the chest was a large 
quantity resembling that previously found in the 
stomach, and mixed with thistle infusion which had 
been used as an emetic and almond-oil which had 
been prescribed. The fluid measured 104 oz. in all, 

In some cases which have been treated merely by 
drainage of an empyema, the supposed cause of this 
being underlying lung pathology, very large quan- 
tities have been drained from the chest, ingested 
fluid passing straight through the cesophageal defect 
into the drainage-tube. This was well illustrated in 
Benson and Penberthy’s patient, in whom milk 
given accidentally by a student nurse appeared forth- 
with in the drainage bottle. 

It would appear likely that most of the air which 
enters the tissues through the mediastinum has been 
swallowed, although some of it may have come from 
the stomach. McKenzie stated that “even in 
ordinary respiration air is drawn into the gullet, 
and when dyspnoea is present (as in most cases of 
cesophageal rupture) the quantity of air thus swallowed 
is considerable ”’. 

Williams and Boyd (1926), who reported a case, 
were particularly interested in the nature of the 
histological and anatomical changes, and wondered 
how much these were due to pre-existént disease 
and how much to post-mortem softening and 
degeneration. By the use of a modified urethro- 
tome they succeeded in producing perforations in 
the cesophagus in two dogs, and then induced 
vomiting. One of the dogs died spontaneously 
after 20 hours and the other was killed after 23 hours. 
After careful examination they came to the conclusion 
that post-mortem changes were not responsible for 
the gross and microscopical changes observed in 
human cases. They thought it probable that spon- 
taneous rupture of the cesophagus is preceded by 
some inflammatory lesion which weakens the ceso- 
phageal wall, for in their experimental animals the 
inflammatory changes which are so characteristic of 
human cases were completely absent. 

It is felt, however, that in their experimental 
animals, where the mechanism of production of the 
cesophageal tear was so different from that occurring 
spontaneously, there was much less liability for the 
widespread contamination which occurs when, 4 
it were, the cesophagus explodes. 

Gott (1933) considered that it is the irritant and 
digestive action of gastric contents on the important 
nerve structures in the mediastinum which produces 
the rapid prostration and death, rather than actual 
bacterial invasion. 

Clinical Features.—The onset of the condition 
is dramatic and sudden. In nearly all reported 
cases there has been nausea and vomiting which is 
at once dominated by a new train of symptoms. ‘The 
first of these is sudden acute pain which, to begin 
with, is usually referred to the region of the lower 
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SPONTANEOUS PERFORATION OF THE G@SOPHAGUS 


sternum or upper abdomen. It has been variously 
described. Williams and Boyd’s patient exclaimed 
that his heart had burst and that he had felt something 
tear inside him. The Baron de Wassenaer declared 
that something had burst or been displaced near the 
pit of his stomach, and the pain was so severe that 
he felt he must die immediately. The pain may 
radiate around the sides of the chest into the back 
and may be felt in the shoulders or arms. 

In most cases there is no recurrence of vomiting 
after the onset of the pain, but this was present in 
Fitz’s case and also in the present one. In both of 
these cases definite hamatemesis was present, the 
blood presumably arising from the torn segment of 
esophagus. A third point of similarity between 
these two cases is that in neither was pain a marked 
feature. In Fitz’s case there was none, in this one 
only a dull ache, the explanation probably being that 
in neither was there marked pleural involvement by 
exudate. 

Thirst is a common symptom and, as a rule, 
swallowing can be carried out fairly easily. In some 
reported cases many pints of fluid were ingested, 
the greater part of which passed straight into the 
pleura. 

On examination it is usually noted that the 
patient is in a very collapsed state. He keeps 
very still and may beg not to be moved. In several 
of the described cases he has been sitting up bent 
forwards, presumably to aid the respiration. There 


is usually marked guarding of the upper abdomen, 
with some degree of tenderness. 
Physical signs indicative of pleural effusion may 


be present if there is pleural involvement. 

Surgical emphysema should be looked for in all 
cases as its presence is a most important pointer in 
diagnosis. It usually first appears at the root of 
the neck, and may spread from there into the face, 
over the chest wall, and into the arms. It was 
extreme in Fitz’s case, in which even the fingers 
were swollen. 

With the few noted exceptions, death has super- 
vened in all reported cases after intervals, as a rule, 
of from one to three days. An early fatal termination 
is more likely where there is gross soiling with, for 
example, involvement of both pleural sacs and a 
severe degree of pulmonary collapse. 

Fitz’s patient, in whom soiling was restricted to 
the mediastinum, lived for 7} days. Gott’s first 
case, who was diagnosed correctly after 7 days and 
who developed a fistula after drainage of his em- 
pyema, did not succumb until the seventeenth day. 

Diagnosis.—Perforation of a peptic ulcer is the 
condition which is most likely to be confused, and a 
very high proportion of the recorded cases have 
been operated on with this erroneous diagnosis. 
This is quite understandable in view of the sudden 
acute origin of the symptoms, the great prostration, 
and the frequency with which it is associated with 
upper abdominal tenderness and guarding. Acute 

\inating pancreatitis is the other upper abdominal 
con lition which may have to be considered. 

Mediastinal conditions such as coronary disease 
and dissecting aneurysm of the thoracic aorta may 
give rise to similar clinical features, and where there 
is »leural involvement the train of events may 
Sug sest conditions such as rupture of a pulmonary 
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abscess into the pleura or spontaneous pneumo- 
thorax. 

Radiographs are of great value in diagnosis and 
a straight film of the chest to include the immediate 
subphrenic region should be taken in all suspected 
cases. Pneumothorax with associated basal effusion 
or broadening of the mediastinum may be seen. 
The presence of air in the tissues, especially at the 
root of the neck, may be detected, and this may be 
the first sign that surgical emphysema is developing, 
where this is still sub-clinical. Air under the 
diaphragm is a pointer to a diagnosis of perforated 
peptic ulcer. 

It is considered that a barium swallow should 
be given when suspicion has been aroused that 
the condition may be present. Where there is a 
wide defect in the cesophageal wall, leakage will 
be at once seen under the screen and the diagnosis 
confirmed. Where subsequent surgical measures 
can be carried out, the presence of a little barium 
in the pool of extravasated gastric content can 
be no disadvantage and it is just possible that it 
may act as a guide to the actual defect when this 
is small. 

If the presence of a pleural effusion is revealed 
by clinical examination or by X-rays, and the diag- 
nosis is still in doubt, then aspiration should be 
carried out as soon as possible. The aspirated fluid 
should be sent for full analysis. Many cases have 
been recorded in which it was noted that fluid with- 
drawn from the pleura presented unusual appear- 
ances but the full significance of these did not strike 
the observer. Rapid examination may reveal the 
presence of hydrochloric acid or undigested food 
particles and this finding would be diagnostic. In 
a similar way, in cases in which there is copious 
discharge from a pleural drainage-tube, the oral 
administration of a dye such as methylene blue may, 
by its rapid appearance in the drainage bottle, 
confirm the diagnosis of an cesophageal fistula. This 
method was used by Lynch in his second case. 
Leakage was suspected several days after repair of 
the defect had been carried out and was readily 
confirmed in this way. In some of the reported 
cases pleural drainage was excessive and it was not 
recognized that it was commensurate with the 
patient’s great thirst. 

Csophagoscopy may be carried out in an attempt 
to clarify the diagnosis, but it is felt that this may 
possibly result in further damage to the csophagus 
and in addition small perforations may be missed. 
It is probable that it is inferior to radiological 
examination, and in a dangerously ill patient one 
would hesitate to recommend general anesthesia for 
a purely diagnostic procedure. 

Treatment.—Fortified as the modern surgeon 
is by powerful antibiotics and adequate methods of 
resuscitation, it is probable that in the future the 
recovery rate after spontaneous perforation of the 
cesophagus will be much higher than hitherto. An 
effort should be made in all cases to render the 
patient fit for operation at the earliest possible 
moment. Where the perforation is suspected of 
being at the commonest site just above the diaphragm 
and where the left pleura is involved, a left thorac- 
otomy should be performed. A right-sided approach 
should be carried out where the right pleura is 
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involved, or if examination by barium suggests a 
lesion at a higher level in the thoracic cesophagus. 
A collar incision gives an adequate approach to the 
cervical cesophagus. 

After exposure of the cesophagus, the defect 
should be sought and repaired. Chromic catgut may 
be used for this, as by Barrett in his successful case 
and as in this case, or if preferred a non-absorbable 
suture material such as cotton or linen thread, silk, 
or the newer woven nylon. Belsey (1946) strongly 
recommended the use of stainless steel in cesophageal 
suture, but it is very doubtful if this has any real 
advantage and few surgeons appear to employ it. 

A tube drain should be led from the site of repair 
through a separate stab incision low down in the 
chest posteriorly and connected to a water-seal, and 
the wound should be closed after cleansing of the 
pleura and re-expansion of the lung. 

Frequent radiological check of the chest for 
residual air or effusion should be carried out post- 
operatively and appropriate aspiration made if 
drainage is inadequate. The drainage-tube should 
be left in position for at least a week. 

Post-operatively the use of an indwelling Ryle’s 
tube for feeding purposes for 7-10 days would appear 
to be reasonable and is probably worth while. It 
may be argued, however, that the patient will, in 
any case, swallow a great deal of saliva, especially 
when well hydrated, and the administration of sips 
from the start cannot do any harm. This practice 
is recommended by many surgeons after cesopha- 
gectomy, although in this the surgeon may be more 
sure of his anastomosis than he would be of an 
emergency closure of a perforation where there has 
already been a good deal of soiling and reaction. 

Sips were given in this case as soon as the patient 
was able to co-operate and did not have any adverse 
effect, the main fluid intake for the first five days, 
however, being by the intravenous route. In 
Barrett’s successful case fluids were given by the 
mouth from the start, but feeding by continuous 
drip through a Ryle’s tube had to be instituted when 
a fistula developed eight days after operation. 

Gastrostomy after repair of the defect was 
recommended by O’Shaughnessy (1937), and Lynch 
(1949) considered it necessary to perform a jejunos- 
tomy in 2 of his successful cases. Allison (1949) is 
definitely of the opinion that gastrostomy should not 
be necessary, and there would certainly appear to be 
no advantage in performing these additional opera- 
tions as, after all, an indwelling Ryle’s tube achieves 
the same object. 


SUMMARY 


An unusual case of spontaneous perforation of 
the cesophagus is described. 

Operative repair was followed by rapid and 
complete recovery. 
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It would appear that this may be the firs: cage 
on record in which spontaneous perforation ha; 
occurred in the cervical part of the cesophagu: anj 
the eighth in which recovery has followed operative 
repair of the defect. 

The aetiology, pathology, clinical features, ang 
treatment of the condition are discussed. 


I wish to express my thanks to Dr. O. K. G. 
Guyer, who referred this patient, and also to Dr. 
R. B. Guyer for the radiological studies. | am 
indebted to Mr. A. Robinson for the photography. 
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SPONTANEOUS 


TuE clinical records of the Cardiff Royal Infirmary 
show that 93 cases of spontaneous subarachnoid 
hemorrhage were admitted between the years of 
1936 and 1947. There were §2 fatalities and 41 

survivors. Of the §2 cases that died, a post-mortem 

examination was made on 44 and the hemorrhage 
found to be due to a ruptured aneurysm in 33. Of 
the 41 survivors, 12 remain untraced. There are 

12 alive and well with no complaints. One of these 

patients had survived a subarachnoid hemorrhage at 
the age of 17. She is now 28 and the mother of two 
healthy children who were delivered normally. 

There are 11 alive with residual symptoms: 4 with 
hemiplegia, 3 with troublesome headache, 2 who are 
forgetful and mentally retarded, 1 with a visual field 
defect, and a child of 3 who is a mental defective. 
One of the four hemiplegics survived a subarachnoid 
hemorrhage without sequele at the age of 22. She 
had a further hemorrhage ten years later and 
developed a left hemiplegia. Six patients, all of 
whom were over the age of 50 when they had their 
first hemorrhage, are dead. Two survived § years, 
one 2 years, one I year, and two 1 month. Three 
of these patients are known to have died following a 
further hemorrhage. Though it is likely that a rup- 
tured aneurysm was responsible for the symptoms in 
the majority of the survivors, the presence of an 
aneurysm was only proved in two, a female of 39 
and a male of 37, who were successfully treated by 
ligation and division of the common carotid artery 
(L. C. R.). 

Hemorrhage always presents a surgical challenge 
and a condition as treacherous as spontaneous sub- 
arachnoid hemorrhage is no exception. Though the 
development of neurosurgical technique has made it 
possible to attack the aneurysm, which is so fre- 
quently the aetiological factor responsible, the opera- 
tion is formidable and has not yet been sufficiently 
developed to make palliative procedures superfluous. 
Ligation and division of the common carotid artery 
is simple, safe (Rogers, 1944, 1947, and 1949), and 
effectively reduces the blood-pressure within the 
internal carotid artery (Sweet, Sarnhoffs, and Bakay, 
1950). It will control the hemorrhage in some 
cases ; in others it may tide the patient over a critical 
period of the illness and render him a less hazardous 
surgical risk at a later date, should a direct attack 
upon the bleeding point be considered advisable. 
Carotid ligation, or an intracranial exposure, or a 
combination of these procedures, reduced the 
mortality to 18 per cent in a series of 50 consecutive 
cases reported by Murray Falconer (1951). 

Because it is thought these cases are best managed 
surgically, and not all can be treated initially in a 
neurosurgical centre, an attempt has been made to 
examine the problem by scrutinizing the histories of 
fatal cases, with the object of arriving at data which 
would be of assistance to a surgeon unfamiliar with 
intracranial surgery in making a decision to ligate and 
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divide the common carotid artery, an operation 
which is frequently a preliminary step in the staged 
management of intracranial aneurysmal bleeding. 
The material which is the subject of this study has 
been collected from 6594 autopsies carried out at the 
Cardiff Royal Infirmary between the years 1927 and 
1948. From these, 62 cases of spontaneous sub- 
arachnoid hemorrhage have been collected. 


PATHOLOGY 


The cause of the hemorrhage is shown in 
Table I. 

In one of the 7 cases in which the aetiology was 
unknown, “‘ no aneurysm was found for certain, but 
the possible remnants of one was found at the 


Table I.— CAUSES OF HAMORRHAGE 


Rupture of berry aneurysm 45 
Rupture of large aneurysm 
Rupture of myocotic aneurysm 
Angioma 

Hemorrhage into astrocytoma 
Benign hypertension 

Aetiology unknown 


Nae 


bifurcation of the basilar artery”. In another a 
mass of jelly-like clot covered the left hemisphere. 
In the longitudinal fissure was a mass of older clot 
and “ it was not possible to demonstrate an aneurysm 
or the point of bleeding”. In the remaining 5 no 
aneurysm was found, the vessels were free from 
atheroma, and there was no evidence of hypertension. 
As would be expected, rupture of an aneurysm 
was the most usual cause of spontaneous sub- 
arachnoid hemorrhage and these, excluding the 
mycotic aneurysms, were studied in detail. Of 47 
cases, 5 had two aneurysms and the position of these 
52 aneurysms on the Circle is shown in Table II. 
The preponderance of the aneurysm, 40 of the §2, 
was on the anterior part of the circle within the 


Table II.—POoOSITION OF ANEURYSMS ON THE CIRCLE 


Anterior cerebral artery 5 
Anterior communicating artery 10 
Internal carotid artery at bifurcation 

Middle cerebral artery at origin 

Middle cerebral artery at ‘ leash’ I 
Posterior communicating artery— anterior end 
Posterior cerebral artery at origin 

Basilar artery at bifurcation 


ww 


vascular distribution of the internal carotid artery. 
There was no preponderance of side, and the sexes 
were equally affected—25 males, 22 females. 


DESCRIPTION OF THE ANEURYSM AND 
THE VESSELS OF THE CIRCLE 


The majority of the aneurysms were described as 
single, pedunculated, and saccular. In 2 cases the 
sac was lobulated, and in 1 a group of spherical 
aneurysms was found at the origin of the anterior 
cerebral artery. The sac was }—1 cm. in diameter in 
all but 2 cases, in which it measured nearly 4 cm. 
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The sac of one aneurysm was completely thrombosed, 
the patient dying from rupture of a second aneurysm 
located on the anterior communicating artery. The 
sac of three other ruptured aneurysms was partially 
filled with clot. One patient, who had a sub- 
arachnoid hemorrhage twenty-three years prior to 
the fatal attack, was found to have a recently ruptured 
aneurysm to the sac of which “a small firm white 
nodule ”’ was adherent. 

The aneurysm was examined microscopically in 
8 cases. In each it was found to be composed of 
fibrous tissue only, and in 2 cases the immaturity of 
the connective tissues and the thinness of the wall 
suggested that the aneurysm was of recent origin. 
In 1 case, hemosiderin in the wall suggested a 
previous leak. In no case was evidence of dissection 
in the walls of the aneurysm found. The origin of 
the aneurysm from the parent vessel was demon- 
strated in 1 case, and this showed lack of both 
elastic and muscle layers in the vessel adjacent to the 
origin of the aneurysm. In 1 case, there was intimal 
thickening and hyaline degeneration of the media in 
the parent vessel. In 4 cases the sac contained 
patches of laminated thrombus which was under- 
going organization at the periphery. 

The vessels of the circle were atheromatous in 
9 cases, the change being severe in 3 cases and 
patchy in the remainder. There was 1 case of gross 
anatomical abnormality, the basilar artery being 
absent and its function taken over by hypertrophied 
posterior communicating vessels. There were 2 cases 
of minor abnormalities ; in one both posterior com- 
municating arteries were large, in the other the left 
anterior cerebral artery was small and the right large. 
The only other example of a gross anatomical 
abnormality of the circle I have been able to find in 
the autopsy records is one in which a single large 
anterior cerebral artery was identified in a woman of 
75 who died from coronary occlusion. 


CLINICAL FINDINGS 


Aetiology of Rupture.—Injury to the head was 
an infrequent precedent to rupture for it was of 
significance in only one case, a man of 29 who struck 
his head on an iron girder and became unconscious 
ninety minutes later. A history of head injury was 
obtained from 2 other patients, but was of question- 
able relevance. A man of 42 complained of in- 
creasingly severe headaches during fourteen days 
following a trivial blow from a falling window-blind. 
A woman of 58, admitted as suspect subdural hama- 
toma, nine months after being involved in a car 


Table III 
Number of cases 47 
No evidence of hypertension 32 
Evidence of hypertension s 
Early renal changes only 2 
No evidence one way or the other 5 


accident, in which she sustained head injuries and 
for which she still had retrograde amnesia, had com- 
plained of occipital headache since the accident. 
This had gradually got worse during the four days 
prior to her admission to hospital in semi-coma. 
The autopsy and clinical records were examined 
to see if hypertension played any part in the aetiology 
of rupture. Cardiac hypertrophy, in the absence of 


a cardiac lesion, and the microscopical renal ch: nges 
of hypertension, were taken as evidence of h» per. 
piesis. As will be seen from Table III, there was 
no pathological evidence of hypertension in the 
majority of cases. 

The blood-pressure, which may be raised during 
the acute phase of the illness, was recorded in 28 
cases and is shown in Table IV, with the age of the 
patient, the presence or absence of hypertensive 


Table IV.—FINDINGS IN 28 CASES 


AGE OF BLoop- Autopsy EVIDENCE CIRCUMSTANCES 

PATIENT | PRESSURE OF HYPERTENSION OF ONSE! 
53 185/115 Benign nen” Ordinary activity 
36 125/60 ° At rest 
31 115/70 No Ordinary activity 
42 165/80 No At rest 
35 130/76 No Ordinary activity 
$2 164/100 No During exertion 
23 135/80 No Ordinary activity 
$5 145/85 No 
42 10$/70 No 
58 160/120 Benign hypertension pan 
$2 140/90 Benign hypertension ‘i 
$2 140/85 No ” 
1s 160/105 No During exertion 
$2 180/110 No 
42 250/150 Benign hypertension Ordinary activity 
26 140/70 No ” os 
53 110/50 No a 
40 122/70 No 
46 100/60 No ” ” 
77 185/100 No During exertion 
48 118/60 No Ordinary activity 
s1 135/90 No During exertion 
41 160/70 No Ordinary activity 
$4 110/85 No During exertion 
29 120/80 No 
50 140/70 No Ordinary activity 
48 120/90 Benign hypertension* - a 
39 150/80 No 


* Early renal changes of benign hypertension only present. 


changes, and the relationship of exertion to the onset 
of the fatal hemorrhage. 

There were thus cardiac and renal changes of 
hypertension in 3 cases and hypertensive renal 
changes in 2. In the remainder there was no evi- 
dence of hypertension. The fatal attack was related 
to exertion in only 7 instances. In the remainder 
the patient was normally active or at rest. 

The Symptoms and Signs.—The suspicion of 
subarachnoid hemorrhage is aroused by the sudden 
onset of intracranial symptoms, followed by neck 
rigidity, and a positive Kernig sign. The diagnosis 
is confirmed by the withdrawal of blood-stained 
cerebrospinal fluid, occasionally by-ophthalmoscopic 
examination. 

The onset of the attack in 33 patients was charac- 
terized by sudden loss of consciousness, or loss of 
consciousness soon after the sudden onset of severe 
headache and collapse. Premonitory symptoms 
were noted in 14 patients, 12 of whom had only 
complained of headaclie, 8 during a period of a fort- 
night or less, 2 during a period of two months, and 
2 during a period of six and nine months respectively. 
In only 2 patients was the premonitory headache 
accompanied by neurological symptoms. In the one, 
intense headache, diplopia, and weakness of the left 
leg had been complained of during one month; in 
the other, headache and failing of vision had followed 
a sensation of “ having been shot in the head ” ten 
weeks previously. 
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Clinical notes of 30 patients were available. Neck 
rigidity and a positive Kernig, often bilateral, were 
commonly observed during the active stage of bleed- 
ing. Neck rigidity was reported absent in 4 instances 
and the Kernig negative in 5. In each of these 
§ cases the hemorrhage was complicated by cerebral 
damage. 

The fluid findings are shown in Table V. 

Clear fluid was withdrawn on lumbar puncture 
fom a man of 51 who died from a hemorrhage 
4cm. by 2 cm. in the left temporal lobe and a small 


Table V 


Blood-stained fluid. No pressure recorded 
Blood-stained fluid under increased pressure I 
Blood-stained fluid under normal pressure 
Blood-stained ventricular fluid 

Clear fluid 

Fluid not examined 


wnr eno 


hemorrhage I cm. in diameter in the frontal lobe 
from an aneurysm of the left middle cerebral artery. 

Slightly blood-stained fluid was withdrawn on 
ventricular tap from a woman of 55 who died from a 
hemorrhage 14 cm. in diameter in the right frontal 
lobe due to an adherent aneurysm of the anterior 
cerebral artery. In this case previous lumbar punc- 
ture had withdrawn normal fluid under normal 
pressure. (This case therefore appears twice in 
Table V.) 

The remainder of the fluids were reported as 
heavily blood-stained. Xanthochromia apparently 
may take several days to develop, but is generally 
present within a week of subarachnoid bleeding. In 
3 cases in which puncture was performed within a 
week of the onset of the illness the supernatant fluid 
was clear in 2 cases and slightly xanthochromic in 
1 case. The supernatant fluid was xanthochromic 
in all the cases in which the initial lumbar puncture 
was performed a week or more after the onset of the 
illness. The fluid can return to normal within a 
month. Ina woman of 42 normal fluid at a pressure 
of 150 cm. C.S.F. was withdrawn thirty-eight days 
after an initial puncture had revealed heavily blood- 
stained fluid. I also have notes of a young woman 
of 21 in whom an angioma gave rise to subarachnoid 
hemorrhage and a heavily blood-stained fluid. One 
month later the fluid was normal. 

The ophthalmoscopic examination was reported 
in7 cases. Subhyaloid hemorrhage without papill- 
edema, considered pathognomonic of subarachnoid 
hemorrhage, was observed in 2 patients. Conges- 
tion of the disks and venous engorgement were noted 
in 3 cases, and in one of them a slightly yellowish 
tinge to the disk suggested the diagnosis. The 
raised intracranial pressure was reflected in 2 patients 
who had papilleedema and retinal hemorrhage. 

Localizing Signs.—Signs locating the side of 
the aneurysm were not frequently present. The 
Babinski, which is so often present in ruptured 
aneurysms, was unilaterally extensor and of localizing 
value in 4 instances. In the remainder it was of no 
assistance. In 8 patients it was unilaterally equivocal, 
in § others bilaterally extensor, and in 10, 5 of whom 
hac associated cerebral damage, bilaterally flexor. 
The intimate relationship of the third nerve to the 
circle renders it particularly vulnerable, yet frequently 
it escapes injury. Only 4 patients showed signs of 


SPONTANEOUS SUBARACHNOID HAMORRHAGE 
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third nerve involvement and in two of these bilateral 
ptosis rendered it of no localizing significance. The 
side of the lesion was manifest in two patients, one of 
whom had a left external strabismus associated with 
a ruptured aneurysm of the left middle cerebral 
artery at its origin, and the other a left ptosis associ- 
ated with a ruptured aneurysm of the left posterior 
communicating artery. A unilateral sixth nerve 
palsy was noted in 4 other patients, but the sign was 
of no localizing value. 

Hemiplegia or hemiparesis, more commonly 
associated with a lesion of the middle cerebral artery, 
was observed in 8 patients, 6 of whom had an 
aneurysm on the contralateral middle cerebral artery. 
In the other 2 cases the contralateral posterior com- 
municating artery was the site of the aneurysm in 
one, and the anterior communicating artery in the 
other. Monoplegia, evidence of an aneurysm on 
the anterior cerebral artery, was observed in 1 case, the 
lesion being located on this vessel. 

Multiplicity of Attacks.—It must be stressed 
that during the attack a high proportion of these 
patients had multiple bleedings. Previous rupture 
of the aneurysm, prior to the fatal attack, was also 
not uncommon, for there was clinical or pathological 
evidence of such an occurrence in 13 instances. 
There was a previous history of hemorrhage in 
5 cases. In 1 case a fatal hemorrhage had been 
preceded twenty-three years previously by an illness 
characterized by severe headache and ptosis of the 
left lid, followed by a sensation of “ something 
bursting in the head” and unconsciousness for four 
days. In the other 4 cases, four years, four years, 
three years, and two years respectively supervened 
between an illness characterized by collapse, head- 
ache, and neck rigidity, and a fatal subarachnoid 
hemorrhage. In 9 cases there was pathological 
evidence of previous rupture. Pigmentation of the 
brain adjacent to the aneurysm was reported in 
2 cases, the sac was surrounded by old organized 
clot in 4 cases, and in 3 cases fibrous organization of 
an old hemorrhage was causing adhesion of the 
cerebral lobes. 

Details of Rupture.—Cerebral damage resulted 
from rupture in 22 instances and hemorrhage into 
the subarachnoid space in 25 cases. The site of the 
hemorrhage is shown in Table VI, and the details of 


Table VI.—PosITION OF HAMORRHAGE 


No. of 
Position of Hemorrhage Cases 
Subarachnoid 25 
Cerebral rupture, intraventricular hemorrhage, and 
subarachnoid leak through foramina of fourth ventricle 
Cerebral and subarachnoid rupture with intraventricular 
haemorrhage 
Cerebral and subarachnoid rupture 
Cerebral rupture 


cerebral rupture in Jable VII, from which it will be 
seen that aneurysms of the anterior cerebral artery 
and those adjacent to the terminations of the internal 
carotid artery are the most likely to cause cerebral 
damage. This is probably owing to the fact that 
these aneurysmal sacs are not infrequently buried or 
partially buried in the brain. Table VIII shows 
the number and position of the aneurysms which 
were buried or partially buried and all of which, 
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with two exceptions, gave rise to cerebral damage on 
rupture. 

Subarachnoid Hemorrhage (25 Cases).— 
The primary hemorrhage was rapidly fatal in 8 
patients, 6 of whom were admitted dead. Two 


CEREBRAL RUPTURE, | CEREBRAL AND 
INTRAVENTRICULAR SUBARACHNOID 
HAMORRHAGE, AND | RUPTURE WITH 
SUBARACHNOID LEAK INTRA- 
THROUGH FORAMINA VENTRICULAR 
OF FOURTH VENTRICLE| HAMORRHAGE 
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Table VII.—DETAILS OF RUPTURE 


admitted the following day in semi-coma, with sign; 
of meningeal irritation and a left-sided hemiplegia 
Three days later she was fully conscious and able w 
move her left arm and leg. Five days after admission 
she again became unconscious and the right common 


POSITION OF THE 


No. of I 
cases _ 


| | 
Frontal Lobe Haemorrhage—7 cases 


izemorrhage —14 cases 


Anterior Perforating Substance into Third Ventricle—1 case 


Anterior cerebral or com- 
municating §; middle 
cerebral leash 1; origin 
of middle cerebral 1 


2 I 


Posterior communicating 
33; internal carotid 3; 
origin of middle cerebral 

2 ; middle cerebral leash 6 


3 


Anterior communicating 1 


admitted in deep coma survived only a few hours. 
In 17 patients (Table 1X) in which the attack was not 
immediately fatal, only 3 had a history indicative of 
bleeding of less than twenty-four hours, the remainder 


Table VIII 
Relation of Sac No. of . No. of 
to the Brain Cases Site of Aneurysm Cases 
Buried 3 Anterior cerebral artery 3 
Partially buried 9 Termination of internal carotid 3 
Origin of middle cerebral 2 
Anterior cerebral 2 
Anterior communicating I 
Posterior communicating I 


a history of several days or weeks. In 7 instances 
the course of the illness was indicative of multiple 
hemorrhages. Four had shown signs of improve- 
ment while in hospital, and two of these, following a 


Table 1X.—SUBARACHNOID HA&MORRHAGE (17 CASES) 


carotid artery was ligated and divided by Professor 
Lambert Rogers. She died without recovering 
consciousness four days later. A large haematoma 
due to a ruptured aneurysm of the middle cerebral 
artery was found over the surface of the right 
temporal and parietal lobes. Both lungs showed 
bronchopneumonia. A man of 48, two days before 
admission, went to bed early in the evening because 
of severe headache. The following morning, feel- 
ing better, he went to work. That night he was 
woken by excruciating headache, and on getting out 
of bed fell unconscious. He recovered consciousness 
in fifteen minutes. The following morning he was 
admitted to hospital, conscious, and with signs of 
meningeal irritation. Four days after admission he 
became irrational and the headache more severe. 
Angiography of the right common carotid artery 


DURATION OF SYMPTOMS PERIOD OF SURVIVAL 
STATE ON | NO. OF Less than Less than 
ADMISSION | CASES Less than | 1-3 4-7 More than | Less than | 1-3 4-7 
24 Hours | Days | Days 2 3 4 1 Month | 24 Hours | Days | Days 2 3 4 
Weeks | Weeks | Weeks Weeks | Weeks | Weeks 

Conscious 9 2 I 4 I I | 3 3 2 I 
Semi-coma 2 I I | I “1 = 
Coma 4 I 2 I | 2 2 
Dead I I | ‘ = 


further hemorrhage, had the common carotid artery 
ligated and divided. A woman of 46 had been found 
by her sister face down on the kitchen floor, groaning 
and complaining of severe headache twelve hours 
before admission. Continuing to complain of severe 
headache, she remained in a fluctuating state of 
consciousness throughout the night. She was 


demonstrated an aneurysm on the anterior com- 
municating artery. The right common carotid 
artery was ligated and divided (H. R. I. W.). Four 
days later the patient was comfortable, and the 
cerebrospinal fluid, which had been previously 
blood-stained, was xanthochromic. He continued 
to make progress until the seventh day when he 
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SPONTANEOUS 


developed physical signs in the chest. He died of 
bronchopneumonia on the fifteenth post-operative 
day. A hemorrhage, due to a ruptured aneurysm 
of the anterior communicating artery, was found to 
have tracked forwards between the frontal lobes, 
and spread over most of the left, and the posterior 
portion of the right hemisphere. Another throm- 
bosed aneurysm was found on the right middle 
cerebral artery. The right lung showed suppurative 
bronchopneumonia. 

Complicated Subarachnoid Hemorrhage 
(22 Cases).—The primary hemorrhage was rapidly 
fatal in 7 patients. Three died almost immediately 


DURATION OF SYMPTOMS 


SUBARACHNOID HAMORRHAGE 


Table X.— COMPLICATED SUBARACHNOID HA:MORRHAGE (15 CASES) 
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unless the hemorrhage is very mild or very severe, 
prognosis is difficult because of the impossibility of 
foretelling whether the hemorrhage will continue 
or recur, and a rather fatalistic attitude as to the 
outcome has come to be accepted. There is, how- 
ever, little doubt that surgery has a part to play in 
the treatment of a hemorrhage that has a mortality 
of 50 per cent and that a closer liaison between 
physician and surgeon in the treatment of these 
difficult cases would lend to a reduction in this 
mortality. This series of fatal cases is small, and 
the problem complex, but certain points emerge 
which may be of value in determining the type of 


PERIOD OF SURVIVAL 


STATE ON 


ADMISSION | CASES Less than 


Less than 


4-7 
Days 


2 3 
Weeks | Weeks 


4 
Weeks 


More than 
1 Month 


Less than 
24 Hours 


4-7 


I-3 
Days 2 3 


Days 4 
Weeks 


Unknown 


Conscious 


Semi-coma I I 3 


Coma 


and were brought into hospital dead; four, three 
of whom were admitted in coma and one conscious, 
survived only a few hours. In 15§ patients (Table X), 
in which the hemorrhage did not prove immediately 
fatal, only 3 had a history indicative of bleeding of 
less than three days. The course of the illness in 
8 patients was indicative of repeated haemorrhage. 

No clinical notes were available for 2 patients. 
The one, a man of 48, had complained of frontal 
headache and failing sight during 10 weeks, following 
a sensation of having been “ shot in the back of the 
head”. The other, a man of 34, had complained 
of vague headache during 6 months. A fortnight 
before admission he had an attack of vomiting 
followed by drowsiness and headache. A week 
later he had a fit, lost consciousness, and developed 
a right hemiplegia. 

A woman of 48, admitted conscious, with a history 
of 14 days’ headache and loss of consciousness 12 
hours previously, had a further hemorrhage while 
in hospital. Following this she had a carotid 
ligation and division on the wrong side, due to a 
diagnostic error. (H.R. I. W.) 


DISCUSSION 


In the majority of cases spontaneous subarachnoid 
hemorrhage is manifest by the sudden onset of 
apoplexy, in a patient previously well. There are 
signs of meningeal irritation, and lumbar puncture 
will withdraw a blood-stained fluid. The hemor- 
thave is usually due to a ruptured berry aneurysm, 
the sac of which is very unlikely to undergo spon- 
tancous cure—one in 52 of this series. Not infre- 
quently the clinician is presented with a patient 
devoid of localizing signs, and from whom it is 
dificult or impossible to obtain a good history. 
Though approximately 50 per cent of the patients 
secn during the active stage of bleeding will recover, 


case in which palliative surgery should be given 
early consideration. 

The Age of the Patient.—Though cerebral 
aneurysms may rupture in young people, they are far 
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more likely to do so in middle age. The graph (Fig. 
384) compares the age on admission of fatal sub- 
arachnoid hemorrhage consequent upon rupture of 
an aneurysm, with that of fatal hypertensive cerebral 
hemorrhage during the period of 1927 to 1948. It 
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will be seen that the incidence of both conditions 
follows each other closely, but that the peak of 
fatalities from subarachnoid hemorrhage occurs a 
decade earlier than that due to hypertensive cerebral 
hemorrhage. The second graph (Fig. 385) shows 
the rise in mortality percentage with age. It is com- 
piled from the 93 cases of spontaneous subarachnoid 
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Fic. 385.—Percentage mortality in decades of 93 cases of 
subarachnoid hemorrhage, 1936-47. 


hemorrhage admitted between 1936 and 1947, of 
whom 52 died and 41 survived. The number of 
cases in each age group determines the reliability 
of the percentage, and since the numbers are small the 
expected error has been determined. The calculated 
percentage mortality is shown by the dark line, the 
calculated error by the column, which is drawn at 
+ 1 standard error for the means. 

Evidence of hypertension was found in 10 of 
the 47 cases of aneurysmal bleeding. The youngest 
of these patients was 42, the eldest 58. Though 
there did not appear to be any correlation between 
the severity of the hemorrhage in these cases, as 
compared with that of patients with a normal blood- 
pressure, the presence of hypertension would appear 
to make the prognosis a little worse. 

The History.—If a good history is available 
from the patient or a relative, a few will have a past 
history of a previous hemorrhage, and a number 
a recent history indicative of bleeding. A large 
proportion of the patients in this series had one or 
more hemorrhages within weeks or months of the 
original bleed. Five patients had survived several 
years. One aspect of the danger of repeated bleeding 
is brought out in this autopsy material. The 
organization of the clot around the aneurysm may 
bind it to the brain, or bury it in adhesions between 
the cerebral lobes. Access to the subarachnoid 
space may thereby be impeded, and a future hemor- 
rhage result in cerebral damage and interventricular 
rupture. This latter fatal complication is not 
infrequently consequent upon rupture of aneurysms 
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situated upon the anterior cerebral of adjaccat to & pefc 
the termination of the internal carotid arter.. |; & esta 
must be admitted that the intimate relationship of | 
the sac of such aneurysms to cerebral tissue eter. pall 
mines the damage in some cases, and that aneurysms § spo 
upon the anterior cerebral arteries have a particularly F |ogi 
sinister reputation in this respect ; nevertheless the FB det 
danger consequent upon organization of a previous & the 
hemorrhage deserves consideration. In this series F and 
there were 22 complicated hemorrhages, 16 being F hav 
intraventricular. In 10 instances the intimate dur 
relationship of the sac to cerebral tissue could have F ais 
been held responsible for the cerebral damage. » ang 
The Attack.—Though loss of consciousness at F |esi 
the onset, or shortly afterwards, is of slightly graver F exa 
significance than when consciousness is not lost, an F the 
insidious onset to the attack, because of the danger — to 
of multiple bleedings, does not necessarily carry a J cer 
good prognosis. The warning headache may be §— he 
unaccompanied by neurological signs or symptoms, Ff res 
be transitory, or not of such severity as to incapacitate fF aln 
the patient. No advice is sought and the patient § car 
remains at work. This continued activity may § is 
result in a further hemorrhage of much greater § bet 
severity. Thus of 10 patients who had only & art 
experienced headache during a variable period F js | 
prior to sudden loss of consciousness, one had F an 
consulted his doctor, and he had been kept in bed F int 
for only five days. The remainder had continued — wi 
with their normal employment. Seven died of F ov 
a complicated, and three of an uncomplicated F pa 
hemorrhage. This would suggest that a history ff bil 
of continued activity, in spite of headache, prior J diz 
to the onset of frank neurological signs tends to — ha 
a poorer prognosis. . de 
Loss of consciousness at the outset, or shortly — ar 
afterwards, is the most frequent manifestation that — m 
brings the patient under observation. If this is § ini 
followed by rapidly deepening coma, or a brief — da 
period of consciousness followed by further relapse 
into unconsciousness, the outcome is generally fatal. J co 
A large proportion of patients, however, survive the § sic 


first hemorrhage, and make good progress initially 
on being confined to bed. It was noteworthy in 
this series that a number of such cases after a period 
of uninterrupted convalescence, and a clearing 
cerebrospinal fluid, again experienced severe head- 
ache followed by collapse, or loss of consciousness, 
a week or so later. A few, after three weeks’ bed- 
rest, suddenly collapsed after being ambulant in the 
ward for a few days. There was clear evidence of 
further bleeding, the fluid again being heavily blood- 
stained. 

Though recovery may follow a prolonged period f 
of unconsciousness, the outcome is more likely to 
be fatal, particularly in the more elderly patient. 
These cases cause grave anxiety, as not infrequently 
the depth of unconseiousness varies, and lumbar 
puncture may encourage the belief that the hamor- 
rhage is diminishing. While fearing the worst the 
clinician hopes for the best. His hopes may 
occasionally be realized and the hemorrhage undergo 
spontaneous arrest. It is bitter then, when some 
of these patients die, a week or so later, from broncho- 
pneumonia. In such cases as these, when tlie 
hemorrhage is severe and progressive, if palliative 
surgery is to be of any value it must be undertaken 
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AIR IN THORAX AFTER OPERATIONS 


before pulmonary complications have become 
established. 

Cerebral Angiography.—lIf it be accepted that 
palliative surgery has a place in the treatment of 
spontaneous subarachnoid hemorrhage, the aetio- 
logical factor responsible for the bleeding must be 
determined. Though rupture of an aneurysm is 
the probable cause, other factors may be responsible, 
and not all are amenable to palliation. Few cases 
have localizing signs, and these, if they develop 
during the attack, when intracranial tension is 


' raised, may be false. Precise diagnosis demands 
_ angiography. This will not only demonstrate the 


lesion in nearly every case, but also provide an 
exact knowledge of the anatomy of the circle, and 
the vascular contribution of either carotid system 


'to aneurysms upon, or adjacent to, the anterior 


cerebral arteries. The danger of increasing the 
hemorrhage, or promoting further bleeding, as a 
result of the investigation is not real. It must be 
almost impossible to raise the pressure within the 
carotid system when such a small volume of fluid 
is injected, and when there is such a discrepancy 


' between the lumen of the needle and the carotid 


artery into which it is inserted. No proximal flow 


' is observed in the common carotid artery following 


angiography, and the vessel not infrequently goes 


_ into local spasm. Indeed the spasm may be more 
_widespread. Unless, then, the hemorrhage is of 
_ overwhelming severity, it is suggested that all these 
_ patients should be submitted to cerebral angiography, 


bilateral if necessary, as soon as possible after the 
diagnosis of spontaneous subarachnoid hemorrhage 
has been established. A more accurate prognosis, 
depending upon the site of the aneurysm, can thus be 
arrived at, and the contribution of palliative surgery 
more clearly assessed. Many patients survive the 
initial hemorrhage. It is the second which is so very 
dangerous, and it is well to be fully prepared. 
Conclusion.—These observations have been 
collected from material which represents the dismal 
side of the picture, and it would be unwise to draw 
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any conclusions therefrom, but it is suggested that, 
following angiographic demonstration of the 
aneurysm, ligation and division of the common 
carotid artery should be :— 

1. Carried out immediately : 

a. Upon a patient, who, having recovered from 
the first haemorrhage, exhibits signs and symptoms 
of a second hemorrhage. 

b. Upon a patient who remains for a prolonged 
period in a fluctuating state of unconsciousness. 

2. Given early consideration if the patient : 

a. Is over the age of 30; 

b. Is hypertensive ; 

c. Has remained active during the early stage of 
the illness ; 

d. Has a past history of previous hemorrhage. 

It can be determined at the time of operation 
whether the patient will withstand the ligation, by 
temporarily occluding the vessel for 15 minutes with 
a tape ligature tied over a piece of rubber tubing. 


SUMMARY 


1. Forty-seven cases of fatal spontaneous sub- 
arachnoid hemorrhage due to rupture of an intra- 
cranial aneurysm have been studied. 

2. The pathology and clinical findings are 
described. 

3. The place of palliative surgery in the treat- 
ment of intracranial aneurysmal bleeding is discussed. 


I would like to thank Mr. Jack Morgan, the 
Records Officer of the Cardiff Royal Infirmary, for 
much valuable assistance. 
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PNEUMOMEDIASTINUM AND PNEUMOTHORAX FOLLOWING 
BLOCK DISSECTION OF THE NECK 


By DAVID AIKEN 


SURGICAL CHIEF ASSISTANT, ROYAL HOSPITAL, SHEFFIELD 


AND HERBERT F. SMITH 


RESIDENT SURGICAL OFFICER, CHRISTIE HOSPITAL AND HOLT RADIUM INSTITUTE, MANCHESTER 


SURGICAL emphysema is a well-recognized complica- 
tion of operations in the lower region of the neck, 
but pneumomediastinum and pneumothorax are less 
common and frequently not diagnosed. Much has 
been written regarding adventitious air in the tissues, 
especially following tracheotomy, thyroidectomy, and 
insufflation anesthesia. This paper reports 6 cases 
of pneumothorax and 2 of pneumomediastinum 
which occurred after block dissection of the neck 
for malignant glands, and suggests the mechanism 
by which air enters the thorax to produce these 
conditions. The seriousness is stressed, since air in 


the mediastinum is sometimes regarded as un- 
important. Its early recognition is essential in order 
to prevent a fatality. 


CASE REPORTS 
The first seven cases are summarized because 
they presented more or less the same clinical picture. 
The last fatal case is reported fully as it demonstrates 
many points stressed in the discussion. 


Case 1.—G. M. A., male, aged 67, was treated on 
Nov. 12, 1943, for a squamous-cell carcinoma of the 
tongue with a radium needle implant, followed by a left 
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block dissection of the neck six weeks later for malignant 
glands. 

OPERATION.— 

Anasthetic.—A Magill’s No. 7 endotracheal tube was 
inserted after induction with intravenous thiopentone 
(evipan) and the anesthesia continued with nitrous oxide, 
oxygen, and trichloro-ethylene.* 

Operative Details—While dissecting the supra- 
clavicular fossa an occasional sucking sound was heard 
during inspiration and small bubbles of air were seen 
moving up the neck beneath the anterior scalene fascial 


Fic. 386.—Case 3. Antero 
the partial right upper pneumothorax and emphysema of the 
left side of the neck. (Right block dissection of the neck.) 


sterior showing 


sheath. Recovery from the anesthetic was uneventful. 
Eight hours after the operation the patient collapsed, and 
became unconscious, slightly cyanosed, and dyspneeic. 
His pulse was now fast, irregular, and almost imper- 
ceptible. To make certain that there was no tracheal 
obstruction, an endotracheal tube was introduced by 
direct vision into the larynx. The patient never regained 
consciousness and died two hours later. 

POST-MORTEM FINDINGS.— 

Thorax.— 

Lungs: Air was present in both pleural cavities. 
There were numerous subpleural bulle up to $ in. in 
diameter, but none had ruptured. 

Fatty tissue: This was emphysematous in the media- 
stinum and over a large subserous area on the inner 
surface of the left lower thoracic wall and the lower 
abdominal wall. 


Case 2.—J. B., male, aged 50, was treated on Oct. 1, 
1943, for a squamous-cell carcinoma of the lower lip with 
a radium needle implant. Three months later a block 
dissection of the left side of the neck was advised for 
malignant glands. 


* Diathermy is used routinely for the control of 
hemorrhage, and therefore an explosive anesthetic could 
not be administered to any of the cases. 
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OPERATION.— 

Anasthetic.—A Magill’s No. 7 endotracheal tube wa 
inserted after induction with intravenous thiopentone 
(evipan) and anesthesia continued with nitrous oxide. 
oxygen, and trichloro-ethylene. Since trichloro-ethylene 
produced deep and rapid respirations which interfered 
with the operation chloroform had to be used instead, 

Operative Details.—An occasional sucking sound wa; 
heard in the left supraclavicular fossa. In spite of the en- 
dotracheal tube, breathing became laboured, with shor, 
jerky inspirations and prolonged, sighing expirations. 


Fic. 387.—Case 4. Anteroposterior radiograph showing 
a left pneumothorax, emphysema of the left side of the neck 
and right axilla. (Right block dissection of the neck.) 


Post-operative Course.-—On returning to the ward the 
patient became cyanosed and the pulse weak and rapid. 
Nikethamide (coramine) and oxygen were given and the 
airway was free, but his condition did not improve. An 
examination of his chest revealed a left pneumothorax, 
but, despite the immediate aspiration of air, he died of 
cardiorespiratory failure one hour after leaving the 
theatre. 

POST-MORTEM FINDINGS.—Thorax: Air was present 
in both pleural cavities ; both lungs were collapsed, the 
left more so than the right. Emphysema was observed 
in the mediastinal and retroperitoneal fat and in the loose 
tissues of the scrotum. There was no _ histological 
evidence of pulmonary interstitial emphysema. 


Case 3.—H. B., male, aged 59, was treated on Oct. 20, 
1943, for a squamous-céll carcinoma of his tongue with 
a radon gold seed implant. Three months later malignant 
glands were found in the neck and a right block dissection 
was advised. 

OPERATION.— 

Anasthetic.—A Magill’s No. 7 endotracheal tube was 
passed after induction with intravenous thiopentone 
(evipan) and the anesthesia continued uneventfully with 
nitrous oxide, oxygen, and trichloro-ethylene. 

Operative Details—Full dissection was performed 
without any anxiety. 
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Post-operative Course.—After returning to the ward 
the patient gradually became cyanosed and respiration 
quickened. Nikethamide (coramine) and oxygen gave 
improvement, especially in the volume of the pulse. 
Pneumothorax was found in the right upper chest and 
confirmed by X-ray examination (Fig. 386). The patient 
improved and it was not necessary to aspirate the chest. 
Apart from this his convalescence was uneventful. 


Case 4.—J. N., male, aged 69, had a squamous-cell 
carcinoma of the tongue and secondary malignant glands 
on the right side of the neck. The primary lesion was 


Fic. 388.—Case 4. A lateral radiograph showing air in the 
mediastinum. 


treated on Aug. 10, 1948, by a radium needle implant, 
and a right block dissection of the neck was carried out 
for removal of the glands. 

OPERATION.— 

Anasthetic.—A Magill’s No. 7 endotracheal tube was 
inserted after induction with intravenous thiopentone 
(pentothal) and the anesthesia continued with nitrous 
oxide, oxygen, and trichloro-ethylene. 

Operative Details —The operation was performed 
without difficulty and no anxiety arose from any cause. 

Post-operative Course—The patient recovered from 
the anesthetic and 12 hours after operation extensive 
subcutaneous emphysema was found on the /eft side of 
the neck. Pneumothorax was diagnosed on the left side 
and confirmed by an anteroposterior X-ray film (Fig. 387). 
In addition, emphysema on the left side of the neck and 
right axilla was observed in the film. A lateral film re- 
vealed the presence of air in the mediastinum (Fig. 388). 
As his general condition improved spontaneously, aspira- 
tion of the chest was not necessary. Although he 
developed an empyema on the affected side he was 
discharged home five weeks later in good health. 


Case 5.—A. T., male, aged 66, was treated on July 8, 
1949, for a squamous-cell carcinoma of the tongue with 
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a radon gold seed implant. Eight months later a block 
dissection of the right side of his neck was performed for 
malignant glands. 

OPERATION.— 

Anasthetic.—A Magill’s No. 7 endotracheal tube was 
inserted after induction with intravenous thiopentone 
(pentothal) and the anzsthesia continued uneventfully 
with nitrous oxide, oxygen, and trichloro-ethylene. 

Operative Details —A momentary sucking sound was 
heard whilst clearing the lower part of the neck. There 
were no immediate general effects. 

Post-operative Course.-—Ten hours after his return to 
the ward the left eye became swollen and typical crepita- 
tions of subcutaneous emphysema were found over the 
left side of the face, neck, and chest. There were no 
general symptoms or local chest signs, but an X-ray film 
taken on the following morning (24 hours after the 
operation) revealed a partial pneumothorax on the right 
side. His general condition was good and active inter- 
vention was unnecessary. When he was discharged two 
weeks later the air had been absorbed and the lung 
re-expanded. 


Case 6.—S. K., a very obese female, aged 67, was 
treated on August 11, 1950, for a squamous-cell carcinoma 
of the tongue with a radium needle implant. Ten weeks 
later a block dissection of the right side of the neck was 
performed for malignant glands. 

OPERATION. — 

Anasthetic.—A Magill’s No. 8 endotracheal tube was 
inserted after induction with intravenous thiopentone 
(pentothal) and anesthesia was continued with nitrous 
oxide, oxygen, and trichloro-ethylene. 

Operative Details —Glands in the lower neck neces- 
sitated opening the carotid sheath widely and following 
the vein towards its union with the subclavian vein. This 
was followed by loud sucking sounds and a gap could be 
seen alongside the main vessels through which air was 
entering the upper mediastinum. A moist swab placed 
over this opening prevented further air entry. When it 
was removed later in the operation air was no longer 
being drawn into the thorax, for, in so obese a patient, 
the fatty tissues had already plugged the opening firmly. 
There was no deterioration in her condition, although the 
respiratory excursions were temporarily shallow. 

Post-operative Course.—Twenty-four hours after the 
operation a small area of subcutaneous emphysema on 
the left side of the neck was found and a crunching sound 
synchronous with the cardiac cycle was heard on ausculta- 
tion (Hamman’s sign). Radiological examination revealed 
the presence of air in the mediastinum. Six days later 
the air had been absorbed from the neck, and further 
X-ray films showed that a little remained in the anterior 
mediastinum. Hamman’s sign was no longer present. 
The patient returned home fifteen days after operation. 


Case 7.—J. D., male, aged 58, was treated on May 12, 
1950, for a squamous-cell carcinoma of the right lower 
lip with a radium needle mould. Seven months later a 
block dissection of the right side of the neck was per- 
formed for malignant glands. 

OPERATION.— 

Anasthetic.—A Magill’s No 8 endotracheal tube was 
inserted after induction of anzsthesia with intravenous 
thiopentone (pentothal) followed by 60 mg. of flaxedil. 
Anesthesia was continued with nitrous oxide and oxygen ; 
25 mg. of pethedine were given intravenously when 
required. Rather laboured respiration caused by chronic 
bronchitis resulted in marked venous engorgement of the 
neck throughout the operation. The patient remained 
slightly cyanosed in spite of being given 6 litres of oxygen 
per minute. 

Operative Details.—After the medial side of the lower 
neck had been cleared, a faint persistent sucking sound 
was heard with each respiratory excursion. It ceased 
spontaneously after ten minutes. Towards the end of 
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the operation a few bubbles of air were seen ascending 
beneath the scalene muscle sheath. 

Post-operative Course.—Recovery from the anesthetic 
was satisfactory, but ten hours after returning to the 
ward he became mentally confused and cyanotic, with a 
rapid, thready pulse, increased respiratory rate, and 
excessive bronchial secretion. Examination revealed a 
right pneumothorax and a positive Hamman’s sign. A 
needle was inserted into the right sixth intercostal space in 
the mid-axillary line and about 2 litres of air were aspirated 
as rapidly as possible until the lung had re-expanded. 
Nikethamide (coramine) was given intravenously and 
oxygen was administered through a B.L.B. mask. In 
spite of these measures and the sealing over of the 
operation drainage-tube, the patient died of cardio- 
respiratory failure one hour after the onset of symptoms 
and eleven hours after operation. 

POST-MORTEM FINDINGS.— 

Lungs: The re-expansion of the right lung, produced 
during life by aspiration of the pleural cavity, had 
persisted. Large subpleural bulla were present over 
the apices but none showed signs of rupture. The right 
apical pleura was intact, although it rose unusually high 
into the neck beneath the scalene muscles. 

Mediastinum : When the sternum was being detached 
from the pericardium, air audibly escaped from a circum- 
scribed collection. Extensive emphysema was present 
in the superior and anterior mediastina and air extended 
around the heart between the pleura and pericardium. 
Blood had oozed from the operative site along the carotid 
sheath into the superior mediastinum. There was no air 
in the pericardial sac although the heart was small and 
appeared to have been compressed. Subcutaneous 
emphysema was entirely absent. Death was due to 
tension pneumomediastinum causing circulatory failure 
and not to the pneumothorax, which had been relieved 
by aspiration during life. Histological examination of 
the lungs did not reveal any evidence of pulmonary 
interstitial emphysema. 


Case 8.—A. A., male, aged 52, had a squamous-cell 
carcinoma in the left side of the floor of the mouth and 
malignant glands on both sides of the neck. The 
primary ulcer was treated on April 24, 1951, with a 
radium needle implant, and a block dissection was per- 
formed on the left side of his neck. 

OPERATION. — 

Anasthetic.—A Magill’s No. 8 endotracheal tube was 
inserted after induction with intravenous thiopentone 
(intraval sodium) and 80 mg. of flaxedil. The anzsthesia 
was continued with nitrous oxide, oxygen, and trichloro- 
ethylene. Severe bronchitis and bronchiectasis caused 
laboured breathing throughout the operation, and even 
though a large percentage of oxygen was used, the patient 
was slightly cyanosed. 

Operative Details—Apart from marked venous 
engorgement which necessitated meticulous hemostasis, 
the operation presented no difficulties. Immediately 
after the large internal jugular vein had been ligated low 
in the neck, a faint but definite sucking sound was heard 
during inspiration in this region. A moist swab was at 
once placed in the supraclavicular fossa and held there. 
Before proceeding further, a fold of fibro-fatty tissue was 
sutured with continuous catgut over the venous stump 
and around the common carotid artery. The sucking 
sound ceased at once and did not recur. As the dressing 
was being applied at the conclusion of the operation, 
cardiac arrest suddenly occurred. Using the anesthetic 
apparatus he was artificially respired through the 
endotracheal tube and preparations were at once made 
to inject adrenaline and nikethamide (coramine) into the 
heart. A long needle was inserted into the anterior 
end of the fourth left intercostal space, but only air 
could be withdrawn though several punctures were made. 
The heart was at once entered through the right fourth 
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space and 1 c.c. of adrenaline was injected. Ther- was 
no response and the injection was repeated, after which 
a feeble pulse returned and quickly increased in volume. 
Over a longer period spontaneous respirations returned 
and were characterized by short inspirations and lo 
sighing expirations. The patient returned to the ward 
still receiving oxygen from the anesthetic apparatus. 

Post-operative Course.—The apex beat was absent 
and the muffled heart sounds were accompanied by 
crepitations (Hamman’s sign). The clinical signs of 
pneumothorax were absent. Radiological examination 
in the ward confirmed these observations and demon- 
strated air in the mediastinum and displacement of the 
heart to the right. Before consciousness returned the 
heart again stopped, but this time efforts to resuscitate 
the patient failed and he died four hours after the 
completion of the operation. 

POST-MORTEM FINDINGS.—The neck wound was 
opened and filled with water. When the chest was 
compressed a stream of air bubbles arose from the gap 
formed by the collapsed common carotid artery and the 
edge of the fascia sutured over the jugular stump at 
operation. The continuous stitch was removed and air 
bubbles were seen escaping from between the artery and 
the venous stump. Using thoracic skin-flaps reflected 
from the middle line, a pool of water was formed over 
the chest wall, and when an opening was made into the 
left side a few small bubbles of air escaped. 

Mediastinum: Extensive emphysema was present 
throughout the anterior mediastinum and around the 
pericardium. The latter contained a _ considerable 
amount of air and the heart was displaced to the left. 
Moreover, the air entered into gaps between diffuse 
pleural adhesions over both lungs. It was from these 
adhesions that the bubbles of air had escaped when the 
left thoracic wall was perforated under water. Air was 
absent from the rest of the mediastinum. 

Lungs: Both were diffusely adherent to the chest 
wall. Left—irregularly emphysematous and the bronchi 
contained pus. Right—smaller than the left. Bronchi- 
ectasis was present in the lower lobe and there was much 
pus in the bronchi. Subcutaneous emphysema was 
absent. There was no histological evidence of pulmonary 
interstitial emphysema. 


DISCUSSION 


Mediastinal emphysema, subcutaneous emphy- 
sema, and pneumothorax are well-recognized com- 
plications of lower neck surgery, but there is still 
controversy regarding the portal of air entry. A study 
of the literature reveals three possible routes by which 
air reaches the tissues, and the authors suggest a 
fourth route. These will be discussed in relation to 
the eight cases reported in this paper. 

1. Injury to the Mucosa of the Upper 
Respiratory Tract.—This may be caused during 
the insertion of endotracheal tubes, oral airways, or 
when pharyngeal packs are used to facilitate insuffla- 
tion anesthesia. A feature of previously reported 
cases of this nature is the rapid development of 
marked subcutaneous emphysema after the induction 
of anzsthesia and the aetiology is then never in 
doubt (Barnett and Thomas, 1944; Jones, 1945). 
In none of the present eight cases was there either 
early or marked subcutaneous emphysema, nor was 
any injury to the mucosa of the upper airway found 
post mortem. 

2. Injury to the Apical Pleura.—That this 
should have occurred in the cases described is highly 
improbable on anatomical considerations alone, for, 
although the apical pleura rises above the level of the 
inner end of the clavicle, it is separated from the 
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field of operation by the scalene muscles, subclavian 
artery, and the suprapleural membrane (Sibson’s 
fascia). Furthermore, much experience of this 
operation renders it unlikely that damage to the 
pleura would have been unrecognized. It can be 
excluded as a cause in Cases 1, 2, 7, and 8, where the 
cupola of the pleura was found to be intact at 
necropsy, and in Case 4 the single pneumothorax 
was contralateral, the air having spread from the 
mediastinum. Pneumothorax was absent in Cases 6 
and 8. Although the single pneumothorax was ipsi- 
lateral in Cases 3 and §, injury to the apical pleura 


may be considered highly improbable on anatomical 


grounds. This opinion is supported by absence of 
any report of this accident during block dissection 
of the neck. 

3. Pulmonary Interstitial Emphysema pro- 
duced by Rupture of Marginal Alveoli.—Know- 
ledge of the pathogenesis of surgical emphysema, 
mediastinal emphysema, and pneumothorax was 


_ greatly enhanced by the experimental work and 


clinical correlation of M. T. and C. C. Macklin 
(1944). They showed that air entering the pul- 
monary interstitial tissues from rupture of marginal 
perivascular alveoli tracks along the vascular sheaths 
to the root of the lung and mediastinum. If this 
process continues, air accumulates in the mediastinum 
under ever-increasing tension, interferes with the 
circulation by compression of the great vessels, and 
embarrasses the heart. This tension is often relieved 
by the escape of air into the neck, axilla, retro- 
peritoneal tissues, or into one or both pleural cavities. 
The conditions which predispose to pulmonary inter- 
stitial air are classified by Macklin into three groups :— 

1. Those in which there is first an atelectasis of 
some part of the lung, followed by hyperinflation in 
adjoining regions of the same lung or in the opposite 
lung ; 

2. Those in which there is a general overinflation 
with or without increased intra-alveolar pressure ; 

3. Those in which there is evident a decreased 
blood-supply to the pulmonary vessels, preferably 
either with increased intra-alveolar pressure or with 
hyperinflation. 

This theory of alveolar rupture might explain the 
pneumomediastinum and pneumothorax of the 
present cases, since each patient was bronchitic and 
past middle age. The administration of an endo- 
tracheal anesthetic may have been sufficient to 
initiate pulmonary interstitial emphysema and thus 
set in motion the process culminating in pneumo- 
mediastinum and pneumothorax. It is known that 
in the first three cases the anesthetic gases were not 
given at a pressure exceeding 6-8 mm. of mercury, 
which is far below the 80 mm. pressure stated by 
Polak and Adams (1932) to be necessary to produce 
pulmonary interstitial emphysema in dogs. There 
are no records of the pressure at which the anesthetic 
gases were given in the remaining five cases, but as 
the inspiratory valve was open in all cases a pressure 
in excess of 10 mm. of mercury was not used. 
Furthermore, neither macroscopical nor micro- 
scopical evidence of pulmonary interstitial emphy- 
sema was found in Cases 1, 2, 7, and 8. In Cases 1, 
2, §, 6, 7, and 8, sucking sounds heard in the supra- 
clavicular fossa during operation were sufficient 
evicence of air entry from the open wound. It is 
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not known how air entered in Cases 3 and 4, but it 
is likely that the operation played a major role in this 
complication, for among seven thousand major 
operations performed under endotracheal anesthesia 
at the Christie Hospital, there are only eight reports of 
pneumomediastinum or pneumothorax, and all 
followed block dissection of the neck. 

4. Air enters the Mediastinum along the 
Carotid Sheath.—The present cases are the only 
ones of post-operative pneumomediastinum and 
pneumothorax recorded at the Christie Hospital. In 
six of the eight cases a sucking sound coming from 
the inner end of the supraclavicular fossa was heard 
during the operation, clearly indicating this to be 
the portal of air entry. The carotid sheath is the 
only fascial plane which leads directly from the 
operation site into the superior mediastinum, and 
this sheath is extensively opened in the supra- 
clavicular fossa for mobilization and ligation of the 
internal jugular vein. It can be seen at operation 
that the mobilized and ligated proximal jugular 
stump becomes distended on expiration and col- 
lapses on inspiration. At the time of negative 
pressure in the mediastinum during inspiration, the 
proximal stump of the vein collapses, falls away 
from the supporting carotid sheath, and air is sucked 
into the chest by the thoracic pump. During expira- 
tion the stump is engorged by the raised intrathoracic 
pressure and closes the route along which the air 
enters. The authors believe that in this way the 
venous stump acts as a ‘ ball-valve’, allowing air to 
enter the mediastinum but not to escape. If the 
process continues, air accumulates under slowly 
increasing tension and is diffused throughout the 
loose fatty tissues of the mediastinum. Air thus 
enmeshed cannot be expelled. Small amounts may 
be absorbed without giving rise to symptoms, but if 
aspiration continues the tension increases and the air 
may escape into the opposite side of the neck, face, 
or axillz, or along the aorta into the retroperitoneal 
space and thence to the groins, or it may rupture the 
mediastinal pleura, producing homolateral, contra- 
lateral, or bilateral pneumothorax. Collapse of the 
lungs results in hyperinspiratory efforts to draw air 
into the lungs, thus still further heightening the 
negative pressure in the mediastinum and continuing 
the leak. During operation one of the earliest signs 
that air has entered and is accumulating in the 
mediastinum is the presence of bubbles ascending 
beneath the fascia of the anterior scalene muscle. 
This characteristic sign is due to the escape of air 
from the mediastinum along the phrenic nerve and 
was noted in two of the cases reported above (Cases I 
and 7). These escape routes may act as safety valves 
temporarily relieving the pressure in the mediastinum. 
The collection of air under tension in the media- 
stinum may in itself be fatal by direct pressure upon 
the heart and the large veins. This occurred in 
Case 7, where complete relief of the pneumothorax 
by aspiration did not prevent death from cardiac 
tamponade. Case 8 illustrates the escape of air into 
the pericardium and, again, death from the same 
cause. 

Since only 8 cases in 900 block dissections per- 
formed in the Christie Hospital have developed this 
complication, it is clear that something more than 
an open carotid sheath is mecessary to produce 
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pneumomediastinum and indirectly pneumothorax. 
The authors believe that the most important factor is 
undoubtedly respiratory obstruction or the use of 
anesthetic agents which increase the depth of the 
respiratory excursion. So long as the respiratory 
passages remain unobstructed it would appear that 
the normal negative mediastinal pressure is insuffici- 
ent to draw air along the carotid sheath. When this 


i FiG. 389.—Case 3. An enlargement of part of the antero- 
posterior radiograph shown in Fig. 386. An air channel is 
demonstrated along the carotid vessels from the o} 
to the superior mediastinum. The apex of 
H collapsed lung is also visible. 


ration site 
partially 


negative mediastinal pressure is increased by deep 
respiration or through obstruction to respiration by 
the anesthetic apparatus or the connecting tubes, or 
by the respiratory passages damaged by disease or 
obstructed by secretions, there is a risk that pneumo- 
mediastinum may be produced. Once the leakage 
has started, a lower pressure may be sufficient to 
maintain the process. In our first five cases it is 
thought that the use of a No. 7 Magill’s endotracheal 
tube and the administration of trichloro-ethylene 
were sufficient to initiate the above mechanism. In 
Case 6 the superior mediastinum was deliberately 
entered to remove a gland, and through the opening 
along the internal jugular vein air was easily sucked 
into the chest during inspiration. In Cases 7 and 8 
there was laboured respiration throughout the opera- 
tion. After operation air may continue to enter the 
mediastinum via the drainage-tube, especially if 
breathing is laboured during recovery from anzs- 
thesia. 

A study of these 8 cases, and personal obser- 
vations of over 600 block dissections of the neck, 
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convince the authors that the carotid sheath 5 the 
portal of air entry in this form of pneumomedias! inum 
and pneumothorax. The X-ray films of Case 3 show 
an air-channel extending along the carotid vesse\ 
from the site of the block dissection to the superior 
mediastinum (Fig. 389). Furthermore, the autopsy 
on Case 7 showed that blood had oozed from the 
operation site along the carotid sheath into the medj- 
astinum. The inference here is clear. The author; 
injected air into the carotid sheath in the lower 
part of the neck of a cadaver and produced pnev. 
momediastinum and pneumothorax. The rupture 
into the pleural cavity was found in the mediastina| 
pleura above the root of the lung. Air could no 
be forced under ordinary pressures from the pleural 
cavity into the mediastinum. 

According to Keis (1934) and Barrie (1940) air 
enters the tissues from the wound rather than from 
the lung, but never from the damaged pleural 
cupola, while the air reaches the pleural cavities from 
the emphysematous mediastinum. Ackerman and 
Bricker (1941) arrived at the same conclusion in their 
report of one case following block dissection of the 
neck, and a similar opinion was held by Bowden and 
Schweizer (1950). The authors also believe that air 
enters from the wound, but would like to stress that 
it is drawn into the superior mediastinum along the 
carotid sheath. This can only occur when the dis- 
section is carried into those tissues which lie at the 
root of the neck and are affected by the alternating 
pressures created by the respiratory movements. 
The same mechanism of air entry operates following 
thyroidectomy and other surgical procedures in the 
lower neck. 


DIAGNOSIS 


Pneumomediastinum and pneumothorax can pass 
undiagnosed because the surgeon may not be aware 
of it as a possible complication of lower neck surgery. 
Patients who die from this condition are usually seen 
by the house surgeon and a confident diagnosis of 
cardiac failure or shock may be made without the 
confirmation of a post-mortem examination. 

Careful watching of all patients who have under- 
gone lower neck operations is necessary, particularly 
when a sucking sound has been heard during opera- 
tion or subcutaneous emphysema has developed after- 
wards. 

If the patient is cyanosed or ashen grey, and, 
although the airway is clear, the respirations are 
shallow with short, jerky inspirations and _ long, 
sighing expirations, and the pulse thready and rapid, 
pneumomediastinum and pneumothorax must be 
suspected. On the other hand, surgical emphysema 
may be the first and only indication that air has 
accumulated in the mediastinum under tension. 
The presence of air around the heart may be con- 
firmed by hearing the “ crunching ’ sound synchron- 
ous with systole. This valuable sign was first des- 
cribed by Hamman (1937) and regarded as patho- 
gnomonic of air around the pericardial sac. Its 
absence does not preclude the presence of pneumo- 
mediastinum, which occasionally can only be recog- 
nized in a lateral radiograph. Signs of pneumothorax 
should be carefully sought for, and X-ray films should 
be taken when possible, but time must not be lost 
when aspiration is urgently indicated. 
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PREVENTION AND TREATMENT 


Prevention can best be achieved by using endo- 
tracheal tubes of adequate size, minimizing bronchial 
secretions and avoiding stimulating anesthetic agents. 
Before the patient leaves the theatre, the trachea and 
larger bronchi should be sucked clear of secretions. 
A patent airway must be maintained both in the 
theatre and afterwards in the ward during the post- 
operative recovery period. The onset of air entry 
may be prevented by suturing the anterior and 
posterior layers of the carotid sheath over the ligated 
jugular stump, using a continuous suture and incor- 
porating adjacent fibro-fatty tissues in each stitch. 
The closure of this gap is imperative if sucking 
sounds are heard in the supraclavicular fossa or if 
air bubbles are seen tracking up beneath the anterior 
scalene muscle-sheath. It is emphasized that once 
a sucking sound is heard, it should be immediately 
stopped by placing a moist swab over the gap in the 
supraclavicular fossa pending permanent and meticu- 
lous closure by suture. This is stressed because air 
may continue to be sucked into the chest through 
small unsealed gaps. The wound should be closed 


_ without drainage and any accumulations of serum 


aspirated. 

Once pneumomediastinum or pneumothorax has 
supervened, the course of treatment will depend 
largely upon the severity of the symptoms. In all 
cases the drainage-tube hole should be sealed at once 
to prevent further entry of air and the patient must 
be carefully watched for a sudden deterioration in his 
condition. Mild grades of pneumomediastinum 
require no active interference. When pneumo- 
thorax is present it should be promptly aspirated, 
and, if bilateral, continuous suction on one side and 
underwater drainage on the other will be needed. 
If, after one or both lungs have been re-expanded, 
symptoms do not improve, and all other causes of 
circulatory collapse have been excluded, then tension 
pneumomediastinum is probably present. This is a 
most difficult condition to treat and both mediastinot- 
omy and mediastinal aspiration either above or below 
the sternum have been recommended. The authors 
have had no personal experience of either method, 


but fine judgement is required to choose the best 
course of treatment to be adopted for each individual 
patient. To allow air to escape, several stab holes 
through which small rubber dam drains are inserted 
into the mediastinum could be tried or alternatively 
aspiration through a wide-bore needle inserted into 
the cellular tissues of the mediastinum in more than 
one place is advocated. 


SUMMARY 


1. Six proved cases of pneumothorax and 2 of 
pneumomediastinum following block dissection of 
the neck are recorded. 

2. Four of the 8 cases died, 2 from bilateral 
pneumothorax and 2 from pneumomediastinum. 
The post-mortem findings are given. 

3. The possible portals of air entry are discussed, 
and from investigation of the authors’ cases it is 
concluded that air entered the chest along the carotid 
sheath in the 8 cases described. 

4. Diagnosis, prevention, and treatment are 
indicated. 


The authors wish to thank Mr. W. R. Douglas 
and the other surgeons of the Christie Hospital, 
Manchester, for permission to report their cases. 
Thanks are also due to Dr. E. R. A. Cooper and 
Mr. Alan Nicholson for their helpful criticism. 
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PRIMARY RETROPERITONEAL TUMOURS 
By J. P. HERDMAN* 


SENIOR SURGICAL REGISTRAR, OXFORD UNITED HOSPITALS 


PRIMARY retroperitoneal tumours, although un- 
common, form a well-defined group of tumours 
which deserve more attention than they have received 
in this country. They may be defined as tumours, 
solid or cystic, found in the retroperitoneal space, 
but having no anatomical connexion with any of 
the organs of that region, and not being a manifesta- 
tion of a generalized disease. This definition 
excludes tumours of the kidney, adrenals, and 
pancreas, lymph-node metastases from elsewhere 
in the body, and the reticuloses. Cysts are included 
if they satisfy the other criteria because it is un- 
Satisfactory in practice to attempt to differentiate 


between solid and cystic tumours, or between cysts 
of neoplastic and of developmental origin in this 
region. 

The survey covers 14 cases of primary retro- 
peritoneal tumours which were examined in the 
Department of Morbid Anatomy of the Radcliffe 
Infirmary, Oxford, during the ten-year period 
1940-49. This represents the largest consecutive 
series of cases which have been described in this 
country. Of the 14 cases, II were treated in the 
wards of the Radcliffe Infirmary, 2 were treated in 


* Now at the Carruthers Clinic, Sarnia, Canada. 


tr 
te 
te 
‘ 
‘ 
| 
te 
- 
| 


332 THE BRITISH 


hospitals for which the Radcliffe Infirmary was at 
that time undertaking pathological services, and I 
case was treated at a nursing home in Oxford. A 
complete follow-up of the patients until their death, 
or the present day, was obtained, but in two cases 
some of the clinical and operative details were not 
available owing to the death or departure from the 
country of the surgeon concerned. 


THE LITERATURE 


The first description of a primary retroperitoneal 
tumour is generally ascribed to Morgagni (1769). 
However, the English translation of this work does 
not contain any description of such a tumour, 
although Morgagni does describe a retroperitoneal 
mass of secondary deposits from a testicular tumour 
and a tumour which might be a primary mesenteric 
tumour. 

The first systematic account of these tumours is 
that of Lobstein (1829), who recognized and described 
them as a separate entity. He gave a very accurate 
account of their gross character. Virchow (1864) 
discussed them in detail, and regarded them 
as spindle-celled sarcomata. He gave a good 
description of the symptomatology of the condition, 
and in particular drew attention to the edema of 
one or both legs which may be a feature of the 
disease. During the succeeding fifty years many 
single cases were reported, particularly in the 
German literature, but nothing new was added 
by these descriptions. The first collection of 
reported cases was made by Keresstsseghy (1893), 
who found 19 cases in the literature and added 2 
of his own. Seven years later Steele (1900) was 
able to find 61 cases of sarcomata, and gave an 
exhaustive account of all the possible signs and 
symptoms which may be produced. This author 
excluded retroperitoneal lipomata and liposarcomata 
from consideration as possessing different clinical 
and pathological characteristics, and is principally 
concerned with the clinical aspects. Albaran and 
Imbert (1903) and Lecene (1919) reported collected 
series of perinephric tumours but added little to 
the work of their predecessors. The first authorita- 
tive paper on the fatty retroperitoneal tumours is 
that of von Wahlendorff (1921). This author found 
165 cases of lipomata and liposarcomata in the 
literature and discusses in detail the pathology and 
prognosis of these growths. This paper has the 
weakness of most collections of other writers’ cases 
in that there is no follow-up and no detailed histology. 
For this reason von Wahlendorff’s view that these 
tumours have a relatively good prognosis cannot be 
entirely accepted. His paper is, nevertheless, a 
valuable summary of the existing knowledge at that 
time and, in particular, emphasizes that the majority 
of these tumours contain other tissue elements as 
well as fatty tissue. 

Mayo and Dixon (1927) reported 3 personal 
cases of retroperitoneal lipomata, though without 
detailed histology or follow-up. Le Fur (1930) 
discussed the cases which had been reported in the 
French literature. Pemberton and McCaughan 
(1933) reported 42 cases of retroperitoneal lipomata 
from the Mayo Clinic: of these only 8 were alive 
at the time of the report, the longest four years after 
operation. Of those who had died, the longest 
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survival was four years eight months. ‘!hesg 
authors pointed out that what is thought a: the 
time of the first operation to be a simple lipoma 
may recur as a liposarcoma. Judd and Larsop 
(1933) reported 46 collected cases of retroperitonea| 
sarcomata. Removal was possible in 15 cases. No 
accurate figures of the recurrence rates can be 
deduced from this paper. 

Primary retroperitoneal tumours resembling 
tumours usually found in the genito-urinary system 
have been reported by various authors since Bassin; 
(1889) published a description of a cystadenoma 
resembling an ovarian cystadenoma. The firs 
detailed account of this type of tumour is that of 
Hansmann and Budd (1931). These authors studied 
in detail 17 such cases, and discussed their origin in 
the light of the embryological development of the 
genito-urinary system. These authors also suggested 
that the tumours which have no characteristics 
suggest that they are connected with the primitive 
genito-urinary tract, such as undifferentiated sarco- 
mata, might nevertheless arise from the primitive 
mesothelium of the urogenital fold. This view has 
not found general acceptance, though it is obviously 
difficult to disprove. Since this paper many other 
similar cases have been reported from all over the 
world. (Stewart, 1926; Frank, 1938.) 

The cystic tumours of the retroperitoneal space 
have usually been considered apart from the solid 
tumours. Handfield-Jones (1924) discussed in 
considerable detail the development of these cysts 
and suggested a classification based on the embryo- 
logical structures from which they arise. Cornioley 
(1925) has also contributed 2 cases and a very 
similar classification. Lahey and Eckerson (1934 
discussed two personal cases treated successfully 
and also suggested an essentially similar classification. 

In the more modern literature, authors have 
tended to discuss retroperitoneal tumours as a group 
and have not confined themselves to one particular 
histological type. This is due to a growing realiza- 
tion that sharp divisions between different types of 
tumour tissue are unsatisfactory, and that inter- 
mediate types can and frequently do exist. 

Frank (1938) described 3 personal cases and 2 
collected series of 107 cases. He discussed the 
diagnosis and treatment and the operative mortality 
in relation to the pathological nature of the growth, 
concluding, not unexpectedly, that the more malig- 
nant the tumour the greater the operative mortality. 
Lahteenmaki (1945) gave an account of II cases 
of retroperitoneal connective-tissue tumours. He 
concluded that many of them are “ mesodermal 
mixed tumours” rather than tumours containing 
only one tissue. Donnelly (1946) discussed 95 
retroperitoneal tumours. This paper is particularly 
valuable because the cases represent a consecutive 
series seen over a twenty-year period at one group 
of hospitals, and the figures obtained are free from 
the fallacies inevitable in any series of cases collected 
from the literature. Patel and Tubiana (1947) have 
described in great detail 17 cases of primary retro- 
peritoneal tumours seen at the Hospital Cochin and 
other hospitals in Paris. They classify their tumours 
into mesenchymal tumours, nervous tumours, and 
dysembryomas, and extensively subdivide each of 
these groups. Like most other authors, they suggest 
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that benign lipomata and myxofibrolipomata are the 
commonest type of tumour (5 cases out of 17 in this 
series), but their cases are too recent to allow of 
any satisfactory follow-up. 


INCIDENCE 


In the period under review primary retro- 
peritoneal tumours accounted for 11 out of 125,897 
admissions to the Radcliffe Infirmary, an incidence 
of approximately 1 in 11,800 admissions. This 
figure gives a better idea of the true incidence of 
tumours than do figures based on post-mortem 
statistics, because most patients with incurable 
tumours die at home and not in hospital. 

Of the 14 cases in this series, 10 were female and 
only 4 male. This female preponderance is also 
found by Lahteenmaki (1945), Patel and Tubiana 
(1947), and most other authors. Donnelly (1946), 
however, found a preponderance of males—a 
proportion of three males to two females in his series. 
The age in this series varied from 35 to 73, but cases 
have been described at all ages from infancy to 
extreme old age. Donnelly found that 42 per cent 
of his cases occurred in patients under 40 and 
stresses that as a cause of abdominal tumour, retro- 
peritoneal tumours are relatively more common 
in the younger age groups. Teratomata are partic- 
ularly common in infants, and in young children 
(Nicholson, 1935; Frank, 1938); otherwise there 
appears to be no connexion between age and type 
of tumour. 


CLASSIFICATION 


The 14 cases in this series are summarized in 
Table I. 

The classification of these tumours is made 
difficult by their diverse histological appearances and 
clinical course, and some authors have suggested that 


Table I.—SUMMARY OF CASES 


CASE Sex | AGE PATHOLOGY 
I M.W. F. $3 Ovarian pseudomucinous cystadeno- 
carcinoma 

2 R.P. F. SI Ovarian pseudomucinous cystadenoma 
3 E.G. F. 64 Cystic leiomyosarcoma 

4 F.B. M. §1 Leiomyosarcoma 

5 F. 4! Myxoliposarcoma 

6 H.B. M. 69 Myxoliposarcoma 

7 M.T. F. 34 Myxoliposarcoma 

8 J.H. M. Myxoliposarcoma 

F. 50 Myxoliposarcoma 
10 F.P. F. 69 Myxoliposarcoma 
II R.S. F. 69 Hemangiopericytoma 
12 M. 67 Myxoliposarcoma 
13 M.H. F, $2 Simple cyst 
14 A.C. F. 65 Simple cyst 


no systematic classification can be made (Donnelly, 
1945). However, in this series it seems possible to 
recognize three main groups of tumour which can be 
identified by their histological characteristics, and 
often by their macroscopical appearance. It has not 
been possible to discover any clinical or radiological 
features common to any one group which might be 
of service in the differential diagnosis. The three 
groups are of considerable intrinsic interest, apart 
from their clinical importance, in illustrating possible 
methods of origin and development of neoplasm. 
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These three groups of tumours are as follows :— 

1. Tumours of adrenogenito-urinary origin. 

2. Tumours of connective-tissue origin. 

3. Simple cysts. 

Group I. Tumours of Adrenogenito- 
urinary Origin.—This group consists of those 
tumours the appearance of which is identical with 
that of a tumour normally found in the adrenogenito- 
urinary system. It must be emphasized that only 
tumours clearly not arising from any normally 
differentiated part of the adrenogenito-urinary 
system are considered in this group. For inclusion 
in it, a tumour which, for example, histologically, 
appears to be an ovarian cystadenoma must be shown 
to be anatomically entirely separate from the ovaries. 

Consideration of the mode of embryological 
development of the genito-urinary system and the 
adrenal cortex from the intermediate area of meso- 
derm, and the adrenal medulla from adjacent 
ectoderm, provides a simple explanation for the 
occurrences of these tumours (Hansmann and Budd, 
1931). During this development there is a great 
deal of rearrangement of the constituent parts of 
the genito-urinary apparatus and the adrenal glands 
before the organs reach their final adult position. 
It is therefore easy to understand how, at any stage 
of this development, a few cells of any of the genito- 
urinary precursors might become detached from the 
main mass, and might take up a position anywhere 
in the retroperitoneal space. Such a detached 
group of cells might retain its potentiality for develop- 
ment into any of the organs to which its parent gives 
rise. If it were detached early at, for example, the 
intermediate mesoderm stage, it might retain 
potentialities for development into any type of 
genito-urinary or adrenal cortical tissue. If it were 
detached late, for example at the metanephric stage, 
then it might retain only its potentialities for develop- 
ment into renal tissue. In this connexion the work 
of Speman (1938) should be recalled. He showed 
that, after a certain stage of embryonic development, 
the tissue to which a given group of embryonic cells 
gives rise is independent of the site and position of 
the group of cells. 

There are 4 tumours in our series which fall 
into this group. They have the histological appear- 
ance respectively of an ovarian pseudomucinous 
cystadenocarcinoma, an ovarian pseudomucinous 
cystadenoma, a cystic leiomyosarcoma, and a solid 
leiomyosarcoma. 

No teratoma or dermoid cysts were encountered 
in this series, but such retroperitoneal tumours and 
cysts have been described (Handfield-Jones, 1924 ; 
Gordon, 1925; Hansmann and Budd, 1931; 
Wilroth, Bertrand, and Patel, 1933; Judd and 
Fulcher, 1933; Nicholson, 1935). These tumours 
occur in the body most commonly in connexion 
with the genital glands, and in the absence of evidence 
to the contrary, it seems reasonable to regard them, 
when they occur as primary retroperitoneal tumours, 
as arising from misplaced primitive genito-urinary 
tissue in the same way as the adrenogenito-urinary 
primary retroperitoneal tumours. 

Similarly, while there are no tumours of adrenal 
origin in this series, such cases have been described 
by other authors. In particular, tumours arising 
from the sympathetic nervous system, elements, 
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such as neuroblastomata and ganglioneuromata, are 
found (Hansmann and Budd, 1931; McFarland, 
1931; Lundblad, 1932; Judd and Larson, 1933; 
Mosto and Echeragay, 1934). 

Group II. Tumours of Connective-tissue 
Origin.—This group consists of all those tumours 
which appear to have arisen from the connective- 
tissue element of the retroperitoneal space. 

There are 8 such tumours in this series. 
are of the same basic type. 


Seven 
They all appear to be 


FIG. 23; .—Case 9. This microphotograph shows on the 

right well-differentiated fat cells resembling those found in a 


simple lipoma, and on the left embryonic fat cells typical of 
liposarcoma. I12°5.) 


related to the fat-containing cells of the body and 
form a series of varying degrees of differentiation, 
from tumours composed of primitive mesenchymal 
cells, without any specific distinguishing feature, to 
tumours closely related to the simple lipoma (Figs. 
390-392). Even the best differentiated members 
of the series show some histological evidence of 
malignancy, and in these cases the histological 
diagnosis of malignancy is borne out by the subse- 
quent clinical course of the disease, as there has 
been a recurrence after operation in every case. 
The primitive fat or mesenchymal cells predominate 
in all these tumours, but in the less well-differentiated 
examples (e.g., Case 10), other tissue elements such 
as primitive vascular tissue, smooth muscle, or 
cartilage can be found. In the more anaplastic 
tumours, fat stains are necessary to show the presence 
of intracellular fat, but in the better differentiated 
tumours, fat globules can be seen without special 
staining methods. 

It will be seen from Table J that there are no 
simple lipomata in this series. This is surprising, 
as benign fatty tumours occur very frequently in 
most reported series. However, the differentiation 
between a lipoma and a well-differentiated myxolipo- 
sarcoma may be extremely difficult. It is impossible 
to distinguish the two macroscopically and the 
histological appearances may be very similar. In 
both cases the bulk of the tumour consists of the 
typical adult fat cell found in any adipose tissue, and 
the distinction can only be made by finding and 
recognizing the myxolipoblasts (or embryonic fat 
cells) in the myxoliposarcoma. They can very well 
be missed in a routine examination of a section, or 
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if seen, their importance may not be appreciated, 


syn 
Under these circumstances a liposarcoma might be § and 
erroneously thought to be a benign lipoma, and such par 
a mistake was in fact made by the pathologisi who § pee 
originally reported on Case 9 in this series. It seems F to 
very probable that mistakes of this nature, together § to 
with the absence of any adequate follow-up in the § ton 
vast majority of the reported cases, are responsible pre 
for the prominence of simple retroperitoneal lipo. & pre 
mata in the literature and in the surgical text-books, — Th 


Fic. 391.—Case 7. Myxoliposarcoma with numerous fat 
vacuoles. 112°5.) 


The figures in this series, although too few to permit 
any dogmatic statement, suggest that retroperitoneal 
lipomata are at least much rarer than is generally 
believed. It seems reasonable to suggest that a 
very careful histological examination and a follow- 
up for a considerable period is necessary before the 
diagnosis of retroperitoneal lipoma can be accepted. 

The remaining connective-tissue tumour was 
a hzmangiopericytoma. This rare tumour was 
originally described by Stout and Murray (1942) 
and is illustrated in Fig. 393. 

Group III. Simple Cyst.—This group is 
composed of cysts which have a simple epithelial or 
fibrous tissue wall, without any tissue elements 
present which would enable them to be classed with 
the two previous groups. It has been customary to 
divide those cysts into groups based on the structures 
from which they were thought to arise (Handfield- 
Jones, 1924). But since it is not possible in any 
given case to decide with certainty the origin of 
such a cyst, it appears more satisfactory to group 
them under a single heading. 

There are 2 such cysts in our series. The 
wall of both consisted of fibrous tissue. In one 
case the cyst was lined by a single layer of columnar 
epithelium ; in the ‘other there was no epithelial 
lining. 


CLINICAL FEATURES 


Of the 14 cases, clinical details were not available 
in 2, while 1 patient was admitted to hospital 
moribund. The clinical features of the remainder 
are summarized in Table II. 

It will be seen that abdominal pain and the 
presence of an abdominal mass were the commonest 
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symptoms. The pain varied in its nature, severity, 
and position, and appeared to have no feature of 
particular diagnostic value. The symptoms had 
been present for varying periods from twelve hours 
to three years before admission. There appeared 
to be no correlation between the duration of symp- 
toms and the ultimate prognosis. One interesting 


presenting symptom was swelling of the leg, 
presumably due to pressure effects in the pelvis. 
This symptom was noted by Virchow (1864) in 


Free 
yaw. 


Fic. 392.— Case 9.—A poorly differentiated myxoliposarcoma 
with areas of osteoid tissue (x I12°5.) 


one of the earliest accounts of retroperitoneal 
tumour. 

The most important point which emerges from 
a study of the physical signs found is that in all 


Table I].—S1GNS AND SYMPTOMS 


-_ PRESENTING SYMPTOMS DURATION SIGNS 
I | Increase in size of abdomen. 2 years Abdominal mass 
Nausea and vomiting 
2 Swelling of right leg 6 months | Abdominal mass 
3 | Abdominal pain. Lump in | 12 hours Abdominal mass 
abdomen 
4 | Pain in rectum and thigh 7 days Abdominal mass 
5 _ Increase in size of abdomen. 6 months | Abdominal mass 
Abdominal pain 
6 | Lump in abdomen. Abdo- 2 months | Abdominal mass 
minal pain 
> | Lump in abdomen 6 weeks Abdominal mass 
8 | Admitted moribund _ Abdominal mass 
9 No details available 
10 Abdominal fullness. Lump 6 months | Abdominal mass 
in abdomen 
It Lump in abdomen. Abdo- 5 months | Abdominal mass 
minal pain. General weak- 
ness 
12. Abdominal pain. Vomiting 3 years Abdominal mass 
13 No details available 
14 None. (Incidental finding _— Abdominal mass 
| on physical examination) 
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II cases a definite mass was palpable on abdominal 
examination when the patient first presented him- 
self. Similar findings have been reported by 
Frank (1938), Donnelly (1946), Patel and Tubiana 
(1947), and others. It can be stated, therefore, 
that any primary retroperitoneal tumour can be 
palpated through the abdominal wall by the time 
it is sufficiently advanced to be producing symptoms. 
Conversely, primary retroperitoneal tumour need 
not be considered in the differential diagnosis of 


FIG. 393.—Case 12. 


Hemangiopericytoma. ( 


abdominal symptoms unless there is a palpable 
mass present on physical examination. 

In 2 cases the tumour moved on respiration, 
in § it did not, and in 4 there is no record of this 
to be found. It is at first sight surprising that in 
2 cases a retroperitoneal structure not related to 
the diaphragm should move on respiration. Both 
cases were cysts, and it is possible that such cysts 
may have a narrow area of attachment to the retro- 
peritoneal tissues and because of this may be com- 
paratively mobile. A similar state of affairs is 
sometimes seen with pancreatic cysts. The practical 
point is that movement on respiration does not ex- 
clude a diagnosis of a cystic retroperitoneal tumour. 


SPECIAL INVESTIGATIONS 


In this series no help was obtained in the diag- 
nosis from pathological or biochemical investiga- 
tions. Radiological investigations, on the other 
hand, were of the utmost value (Table III). While 
barium meals and enemata were helpful, the most 
useful investigation was the intravenous pyelogram. 
In all 6 cases in which this investigation was under- 
taken, some abnormality of the kidney or ureter 
was seen on the side of the abdomen in which the 
tumour had been palpated. The actual inter- 
pretation of the nature of the abnormality was less 
satisfactory. In 3 cases the radiologist made the 
correct diagnosis, in 2 he diagnosed a hydronephrosis, 
and in 1 a hypernephroma. In retrospect, however, 
it does seem that a correlation of the radiographic 
and physical findings should have suggested the 
correct diagnosis. Examination under the screen 
would have revealed that the palpable tumour did 
not coincide with the renal shadow. 
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Other possible aids to diagnosis, which were not 
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This method has the disadvantage that the co itent; § Fra 
employed in any case in this series, are air insuffla- of the peritoneal cavity cannot be inspected, and by § tun 
tion (Cahill, 1937) and aortography. the nature of the approach no definite idea of the § to 

attachments of the tumour mass can be obtained § tha 

METASTASES until comparatively late on in the operation. |; § pro 
In the 12 cases of the series in which clinical or has the advantage of avoiding any danger of cop. § tun 
post-mortem examination details are available, tamination of the peritoneal cavity. This is of § be 
distant metastases of the growth were only present course of much less importance at the present time J sur 
Table III.—RADIOGRAPHIC INVESTIGATIONS IN THIS SERIES OF PRIMARY RETROPERITONEAL TUMOUR 
INTRAVENOUS RADIOGRAPHIC DIAGNOSIS 
BARIUM MEAL | BARIUM ENEMA PYELOGRAM RETROGRADE on Frepnecs 
Group I: Gi 
1 M.W. — _ 
2 RP. * * Retroperitoneal mass 
3 E.G. * Right hydronephrosis 
4 F.B. * * — — Extrinsic mass compressing 
terminal sigmoid colon 
Group II: 
5 C.D. * — — _ Stomach displaced upwards 
6 H.B. * Right hydronephrosis 
7 M.T. _— t * a Displacement of right kidney Gi 
by extrinsic mass 
10 F.P. * Left hypernephroma 
12 W.1. * * * — Retroperitoneal mass 
Group III: 
13 N. H. 
4. A.C. 


— Investigation not performed. 


* Investigation performed and result of value in diagnosis. 
+ Investigation performed, but result of no value in diagnosis. 


in one case (Case 4). In this, a leiomyosarcoma 
which had developed in the pelvic portion of the 
retroperitoneal space, one large and several smaller 
metastases were found in both lungs during post- 
mortem examination. In none of the other cases 
were any metastases found. In some of the Group 
II mesenchymal tumours, however, small areas of 
tumour tissue were found anatomically separate 
from the main tumour mass. The daughter tumours 
have been very commonly reported in the literature 
in connexion with the ‘ retroperitoneal lipomata ’, 
and von Wahlendorff (1921) records that he removed 
sixteen such tumours from one patient at the same 
operation. These separate tumour masses can be 
regarded as ‘ seedlings’ arising by direct spread as 
metastases in lymph-glands, or as separate tumours 
arising independently in the same area of unstable 
mesenchymal tissve. 


TREATMENT 


The two possible lines of attack on these tumours 
are by surgery or by radiotherapy. In this series, 
as in all those in the literature, surgery was the 
principal method of treatment, with radiotherapy, 
in the form of deep X rays, reserved for use as an 
adjunct to surgery, or as a last resort in the inoperable 
case. 

Surgical Treatment of Primary Tumours.— 
Two types of surgical approach have been used for 
operation in these tumours. The tumour may be 
attacked by an incision in the loin, and an extra- 
peritoneal approach made on similar lines to the 
classic method of removing the kidney and ureter. 


Interpretation of Table 


than it was in the days before the introduction of 
chemotherapy. This approach was not used in any f 
case in this series. 

The other possible approach is a transperitoneal 
one, using either a paramedian or a transverse 
incision. This provides a more satisfactory exposure, 
and enables the nature and boundaries of the tumour 
to be estimated more satisfactorily. It has the 
disadvantage, a comparatively minor one, of opening 
the perjtoneum. It may necessitate mobilization 
medially of the ascending or descending colon, as 
in a hemicolectomy, to enable the tumour to be 
delivered. In this connexion it is important to 
remember that no attempt should be made to divide 
the peritoneum medial to the colon in order to 
approach the tumour. Otherwise the inevitable inter- 
ference with the colic blood-vessels carries the grave 
danger of devascularizing the colon (Frank, 1938). 

In this series adequate details of the treatment 
are available in 12 cases (Table IV). 

It will be seen that 8 out of the 12, or more than 
half the tumours, were thought to have been com- 
pletely excised at operation. This figure is higher 
than those that have appeared in the literature. 
Andrews (1923) found that only 7 out of 27 retro- 
peritoneal sarcomata were operable, while Donnelly 


(1946) reported that in his series of all histological — (P 
types, the operability rate was 35 per cent. fo 

The histological nature of the tumour appears f 3! 
to have some influence on the operability rate. The f th 
Group III cysts, both in this series and in the — ™ 
literature, are usually excised with little difficulty f ki 
(Stewart, 1926; Lahey and Eckerson, 1934; and f th 
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Frank, 1938), as might be expected. The Group II 
tumours tend to be encapsulated and not adherent 
to surrounding structures, so it is not surprising 
that 5 out of the 7 coming to operation in this series 
proved to be removable surgically. The Group I 
tumours may be benign, in which case removal may 
be possible; or malignant and infiltrating the 
surrounding structures, and therefore inoperable. 


Table IV.— DETAILS OF RESULTS OF TREATMENT 


TREATMENT RESULT AND FURTHER TREATMENT 
Group I: 
r Excision Died 9 months 
2 Marsupialization | Died 1 year 
3 Aspiration and Died 29 days 
biopsy 
4 Laparotomy and Died 6 weeks 
colostomy 
Group II: 
5 Excision Recurrence excised 7 months 
Recurrence excised 13 months 
Died 18 months 
6 Laparotomy and Died 3 months 
biopsy 
7 Excision Recurrence excised with kidney 
3 years and 6 months 
Laparotomy 5 years 2 months 
Died 5 years 6 mon 
8 None Died on admission 
9 Excision Recurrence excised 3 years 
Recurrence excised 3 years 4 
months 
Recurrence excised with kidney 
7 years 4 months 
Palliative ileotransverse colostomy 
8 years 
Died 8 years 4 months 
10 Excision with Died 8 months 
kidney 
II Laparotomy and Died 6 weeks 
biopsy 
12 Excision Recurrence excised 2 years 2 
months 
Alive and well 2 years 4 months 
Group III: 
13 Excision Alive 5 years 
14 Excision Alive 2 years 7 months 


Times are taken from the date of the first operation. 


In 3 cases in this series the kidney was removed 
with the tumour. In all cases the tumour was a 
myxoliposarcoma. In all these instances histological 
examination showed that, although the tumour was 
surrounding the kidney, it was not actually invading 
it The removal of the kidney was therefore un- 
necessary as the tumour could have been peeled 
away from it. Other writers have recorded similar 
cases of unnecessary removal of the kidney in the 
course of operation for retroperitoneal tumour 
(Pate! and Tubiana, 1947). Great caution, there- 
fore, should be exercised before it is decided that 
a kidney is involved in the tumour, particularly when 
the neoplasm belongs to Group II. There seems 
no reason why careful surgery should not spare the 
kidney in this type of case, even if it means splitting 
the tumour to free the kidney. 
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Surgical Treatment of Recurrences.—In 
this series 4 patients with recurrence after apparently 
complete excision of the tumour were submitted to 
further surgery, and in each case a further apparently 
complete excision was carried out (Table IV). In 
all four cases the tumour was one of the better 
differentiated myxoliposarcomata (Group II). 

Recurrence of the Group I tumours is of much 
more serious import. As with other deep-seated 
carcinomata, further surgical treatment can only be 
of a palliative nature, and there appears to be no 
case in the literature of a successful second excision 
of this variety of tumour. The problem does not 
arise in connexion with Group III cysts, which do 
not recur. 

Operative Mortality.—Of the 13 patients in 
this series on whom an operation was performed 2 
died in hospital. One of these (Case 3) had a 
leiomyosarcoma treated by aspiration and biopsy 
which eroded into the third part of the duodenum, 
producing a fatal hemorrhage on the twenty-ninth 
post-operative day. In this case the patient may 
reasonably be said to have died from his disease, 
rather than as a result of the operative procedure. 
In the other (Case 4) the patient died six weeks after 
a palliative colostomy. At autopsy some evidence 
of a low-grade pelvic peritonitis was found, so that 
in this instance the operation cannot be absolved 
from blame. Including operations for recurrences, 
20 operations for primary retroperitoneal tumour 
were carried out in this series. There was 1 death 
attributable to operation, giving an operative mor- 
tality of ~ per cent. This figure compares very 
favourably with the mortality in other published 
series. Von Wahlendorff (1921), in a _ collected 
series, found a mortality of 25 per cent. Some of 
his cases date back to the nineteenth century, so 
this figure is not surprising. Masson and Horgan 
(1921) had a mortality of 16 per cent, Donnelly (1946) 
19°7 per cent in 95 cases, Patel and Tubiana (1947) 
2 deaths in 17 cases. 

Operative mortality varies with the histological 
nature of the tumour. In Frank’s (1938) collected 
series, the mortality varied from nil in fibromata, 
lipomata, and cysts, to 28 per cent in sarcomata and 
36 per cent in teratomata. A comparison between 
these figures and ours is not possible because of the 
absence of histological detail in Frank’s cases. 

Two patients in this series received radiotherapy, 
a leiomyosarcoma and a well-differentiated myxo- 
liposarcoma (Cases 4 and 5). In neither case did 
the radiotherapy appear to have any beneficial effect. 


PROGNOSIS 


There is little information in the literature about 
the fate of patients who have been submitted to 
apparently successful surgery for primary retro- 
peritoneal tumour. Although many authors have 
attempted to assess the prognosis, they have based 
their conclusions on clinical impressions or on 
figures which are open to criticism. Figures based 
on series collected from the literature are valueless. 
In such cases there tends to be selective reporting 
in that successes rather than failures are published. 
Furthermore, most individual case reports are written 
in the first flush of enthusiasm shortly after the 
initial diagnosis and operation. When the tumour 
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recurs, or the patient dies at a later date, the author 
has frequently lost touch with the case, and even if 
he is aware of the facts, rarely bothers to correct 
the erroneous impression his original paper may 
have given. For this reason, no useful information 
on this point can be gained from the otherwise 
admirable papers of Steele (1900), von Wahlendorff 
(1921), and Frank (1938). Donnelly (1946) found 
34 operable cases in his consecutive series. Of 
these, 17 were alive and well at the time of the 
report, 8 of whom might be regarded as five-year 
cases. Unfortunately Donnelly does not relate the 
prognosis to the histological nature of the growth. 
As his series contains seven ‘ epithelial cysts > which 
apparently would be placed in our Group III, this 
defect makes it difficult to get any satisfactory 
picture of the prognosis from his paper. 

Although the number of .cases is small, a 
consideration of the results of treatment in this 
series suggests that the prognosis of these tumours, 
with the exception of the Group III cysts, is very 
poor. The length of survival is shown in Table IV. 
Apart from Group III, no patient was cured. In 
all the 4 cases of Group I treatment appeared 
doomed to failure from the beginning. The only 
tumour to be removed was a highly anaplastic 
carcinoma, the recurrence of which was inevitable. 
The period of survival after operation in this Group 
varied from twenty-nine days to one year. There 
seems to be no intrinsic reason why the more benign 
types of tumour of this group should not be dealt 
with successfully by surgery, although reports of 
such successful excision, together with adequate 
follow-up, are rare (Hansmann and Budd, 1931). 
It may be, however, that these tumours, arising as 
they do from undifferentiated misplaced tissue, 
tend to adopt a more malignant form than tumours 
arising from the ordinary fully developed organs of 
the genito-urinary system. 

The fate of Group II patients is similar. Of the 
7 patients submitted to surgery, the tumour was 
excised, apparently completely, in 5 cases. Yet 
recurrences took place in all 5, and further surgery 
was carried out in 4. The high recurrence rate 
of these tumours, and in particular the more highly 
differentiated types, is unexpected. These tumours 
are encapsulated. They do not invade neigh- 
bouring structures, and, by analogy with similar 
tumours elsewhere in the body, they have little 
tendency to metastasize. 

There are several possible explanations of this 
high recurrence rate. Excision might have been 
incomplete, although it is difficult to believe that 
this might happen in five consecutive cases operated 
on by several different surgeons. Glandular metas- 
tases might have been missed in the first operation, 
but again this seems unlikely. A third possible 
explanation is that the recurrences are not true 
recurrences, but are similar tumours arising de novo 
in the same area. If these tumours arise, as has 
been suggested, in an unstable area of primitive 
mesenchymal tissue in the retroperitoneal space, 
there seems to be no reason why more than one part 
of the area may not start developing into a tumour. 
In this connexion, it is worth noting that in Cases 
5 and 7 of this series, small nodules of tumour 
tissue, apparently separate from the main tumour 
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mass, were noted at operation. Similar casos ap 
to be found in the literature (von Wahlendorff, :92;) 
If this suggestion is correct it would also accoun 
for the fact that while recurrences are all of the 
same group as the original tumour, considerable 
variation in histological type is to be found. 

Apart from the patient with the rare hemangio. 
pericytoma, the survival period in this group varie; 
from three months to eight years and four months 
If one patient whose tumour was inoperable, ani 
another who is alive two months after his lay 
operation, are excluded, the survival of the foy; 
patients with myxoliposarcoma varied from eigh; 
months to over eight years, with an average time 
between operation and death of just over thre 
years. 

It is interesting to note that in two instance: 
(Cases 7 and 9) the patient was kept alive for over 
five and eight years respectively by repeated surgery. 
It is very rare for a surgeon dealing with a malignant 
neoplasm near to vital structures to be able to resect 
such a tumour two or three times. Yet this 
happened in 4 of the § cases in this series in which 
excision was feasible at the first operation. Ther 


are similar cases in the literature, the most interesting 


being that in which Quenu (1932) succeeded in 
curing a patient with a retroperitoneal lipomatous 
tumour at the third attempt, no metastases or 


recurrence being found at post-mortem examination | 
eleven years later. (Patel and Tubiana, 1947.) Thef 
simplest way of explaining these observations is to} 
accept the suggestion made above that the multiple [ 
tumours are not primary and recurrences, but two} 


or more primary growths. This would explain why 


it is possible to remove the tumour without too much f 


difficulty on the second and even third occasions, 
and would also explain the long survival of some of 
these cases. If each tumour is completely removed 
the patient dies, not from a recurrence, but from a 
fresh primary which is not detected until it has 
become inoperable. 

The practical point which emerges from this is 
that the surgeon should not be easily deterred from 
operating for a second, third, and even fourth time 
on these cases. If a second tumour appears, it is 
very likely that sooner or later further tumours will 
appear and the disease will get out of control. But 
the patient may be given years of life by repeated 
and determined excision of these tumours as they 
appear. While such repeated surgery is unlikely 
to cure the patient, it will occasionally do so, as in 
the case of Quenu’s quoted above. Quite apart 
from the possibility of a cure, however, it is well 
worth while as a palliative and _ life-prolonging 
procedure. 

There are only 2 cases in our Group III. One 
is alive and well five years after her operation : the 
other is alive and well two years and seven months 
later. It is not possible to base any prognosis on 
only 2 cases, but fortunately a number of similar 
cases have been reported. Lahey and Eckerson 
(1934) have reported 2 cases alive and well seven 
years and two and a half years later, and Frank (1938) 
has I case treated by marsupialization alive and well 
seven years later. We have been unable to find 
any report of a case in which a cyst of this type 
recurred after excision. 
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The prognosis in Group III cysts, then, is 
uniformly good, provided they are excised adequately, 
and the expectation of life of the patient is in no way 


affected. 
SUMMARY 


Fourteen cases of primary retroperitoneal tumour 
are described. They can be divided into three 
groups which have a histological basis and prognostic 
significance. The groups are :— 

1. Tumours of adrenogenito-urinary origin. 

2. Tumours of mesenchymal origin. 

3. Simple cysts. 

It has not proved possible to find any means of 
distinguishing between the groups by clinical means, 
or by special investigations. 

The Group I tumours are probably formed from 
elements of the primitive adrenogenito-urinary 
system displaced during embryological development. 

The Group II tumours are predominantly myxo- 
liposarcomatous in nature, although the liposarcoma- 
tous nature of these tumours is often only apparent 
after careful study, and superficially many of these 
tumours resemble undifferentiated sarcomata or 
No case of retroperitoneal lipoma 
was encountered and reasons are put forward for 
believing that this is a very rare form of retro- 
peritoneal neoplasm. 

The Group III cysts are lined by fibrous tissue, 
or by a single layer of epithelium with no special 
distinguishing features. They are probably of 


The clinical features of these tumours are not 
characteristic, but a palpable mass is invariably 
present by the time the tumour starts to produce 
symptoms. A diagnosis of primary retroperitoneal 
tumour should not be made in the absence of a 
palpable mass. Radiography, and in particular 
excretion urography, is of great value in diagnosis. 

The treatment of choice is excision of the tumour 
together with radiotherapy in the more anaplastic 
neoplasms. In the myxoliposarcomata it should be 
possible to spare any organs such as the kidney 
which the tumour has enveloped, since these organs 
are rarely invaded by the tumour. 

In Group I the prognosis is variable, depending 
on the histological nature of the tumour. In the 
Group II tumours the ultimate prognosis is poor, 
and recurrence is the rule, even after apparently 
complete excision. The patient may, however, be 
kept alive for many years by repeated excision of 
the tumour. The Group III cysts do not recur 
after excision. 
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TuHE fracture in the region of the wrist-joint, so 
masterly a description of which was given in little 
over one thousand five hundred words by Abraham 
Colles in 1814, is twice as common as any other 
fracture at the wrist-joint and is by far the commonest 
variety of fracture occurring in any large community. 
These fractures form about one-eighth of the 
indigenous fracture material which comes under 
treatment in any accident department. Colles des- 
cribed the fracture, which now universally bears his 
name, as a fracture in the region of the lower one 
inch of the radius with backward and sideways dis- 
placement of the distal fragment. 

To-day, any fracture of the radius in the region 
of the wrist-joint with or without a fracture of the 
ulnar styloid is loosely styled a Colles’s fracture, and 
the initial treatment of these fractures is invariably 
undertaken by the casualty officer working in the 
accident department. 

It is well known that despite failure to obtain or 
even to maintain full reduction of this type of bony 
injury, full functional activity can usually be regained 
in a matter of months. 

Some authorities (Grasby and Trick, 1929; J. H. 
Mayer, 1940) maintain that the final functional result 
of Colles’s fractures is not as good as is generally 
believed, and suggest various methods of reduction 
and splintage to improve the final functional results. 
Gartland and Werley (1951), in a detailed analysis of 
the components of the fracture in 60 cases, again 
blame insufficient reduction and inadequate immo- 
bilization for poor results, and found only 68-3 per 
cent of satisfactory functional end-results. 

The number of patients, however, who seek 
advice for pain or loss of function in a wrist after a 
united Colles’s fracture is negligible, and certainly 
these patients, if they exist at all, are rarely referred 
to or seen at an orthopedic out-patient department. 
The resultant disability, therefore, must be one with 
which the patient is able to cope, and with which the 
patient is little concerned. 

There are few other fractures occurring in the 
region of a joint which can be relied upon so con- 
sistently to give a good functional result with rela- 
tively so small an incidence of immediate or late 
complications. 

The purpose of this report is to review the end- 
results in 100 cases of Colles’s fracture, to determine 
if possible the reason for such consistent good func- 
tion, to discuss the causes of the poor results, and to 
record the complications of this type of injury. 

Selection of Cases.—The 100 cases were un- 
selected in so far as the series included only those 
patients in whom the original fracture was displaced 
and for whom manipulative reduction was under- 
taken. In order also that end-results and not inter- 
mediate results should form the basis of this survey, 
only those cases were included in which the time 
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that had elapsed between original injury and review 
was not less than twelve months. 

Age and Sex Incidence.—The majority of the 
patients were housewives, and the average age was 
59 years. 

Method of Original Treatment.—The reduc. 
tion and immobilization of the Colles’s fractures had 
followed routine lines. The majority of the reduc- 
tions were carried out by the casualty officers, and 
either a dorsal slab or lightly padded cast of plaster- 
of-Paris was initially applied to maintain reduction. 
No casts extended above the elbow and, after a post- 
reduction radiograph through the plaster had been 
taken, the case was referred to one of the fracture 


clinics for continuation treatment. Active finger, f 


elbow, and shoulder exercises were insisted upon 
and the patients were seen at regular intervals in 
order to supervise the finger, elbow, and shoulder 
movements, and to change or reinforce the plaster- 
of-Paris casts as became necessary. The cast was 


usually retained for a period of five to six weeks > 


before removal. 


Clinical Review—Method of Study.—Each of 
the 100 patients was seen at a follow-up clinic. The f 
average time that had elapsed between original injury | 


and review was twenty-two months, the longest 
time being sixty months, and the shortest time being 
twelve months. 

Shape.—In assessing each case, account was taken 
of the shape of the wrist as compared with the contra- 
lateral side. If the shape was indistinguishable 
clinically from the other side, the wrist was labelled 
‘normal shape’. If, however, the shape was notice- 
ably different, and there was obvious displacement, 
the wrist was labelled ‘ clinically displaced ’. 

Function.—The function of each wrist was 
assessed on a combination of pain and range of 
movement of the wrist-joint. It is usually found 
that a full or almost full range of movement at the 
wrist-joint is completely pain-free and accompanied 
by full finger range, whilst pain in the wrist is always 
accompanied by a limitation of functional range. 
It was decided, therefore, to have only two standards, 
either ‘ full function ’ in which the wrist was painless 
and had returned to its pre-injury usefulness, or 
‘ poor function ’ in which a combination of pain and 
loss of range of movement was responsible for 4 
marked impairment of usefulness of the wrist-joint 
and hand. 

Propssed Classification of Cases.—Using these 
definitions, the 100 cases were to be classified into 
four groups, as defined below, and whether the case 
was submitted to radiographic examination was 
decided by the group into which it was classified, as 
follows :— 

Group 1: 


Cases in which normal shape |e was proposed to radiograph 
J 


and normal function were a selection of these cases. 


both present. 
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Grn in which duple 0 cent) had a limitation of usefulness which inter- 
normal shape & poor function ere ap to be entee- fered with the discharge of their daily duties. This 
was observed. is considered a very high proportion of successes, 
Group 3: _. especially when 26 per cent of the total cases in this 

selection of these cases were series Clinically demonstrated some displacement of 

‘vowed full function. | _~—‘* have radiographs taken. the fracture, but nevertheless had full function. 
These figures agree with those of Cassebaum (1950), 


jroup 4: 
G Ces in which a | clinically ono to be taken in all Who found 94 per cent of excellent or good functional 
panied by a poor function. these cases. results in a comprehensive survey of Colles’s fracture. 
eview 
of the 
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raken FIG. 394.— Case E. H. Shows A, the lateral, and 8, the anteroposterior radiological appearances of a united Colles’s fracture 
of Group 1. The wrist and radio-ulnar joints are normal. The lines denote the normal angles subtended by the articular surface 
ntra- of the radius, for comparison with the subsequent figures. 
hable 
clei § Classification of End-results.—The actual © DETAILED ANALYSIS OF THE CASES 
sce classification of the 100 cases according to the pro- IN EACH GROUP 
nent F gramme defined above is shown in Table I. It was decided to analyse in some detail the 
— It will be seen that of the 100 cases, 95 (95 Per results of the cases in each of the four groups, and 
e of | env of the patients had regained full function of to correlate the clinical findings with the radiological 
abe the wrist-joint. The remaining 5 patients (§ Per appearances. 
A a In describing the displacement as seen on the 
radiographs, the dorsal displacement of the distal 
wavs ; fragment of the radius is referred to as a dorsal tilt 
nge. deformity, whilst the sideways (lateral) displacement 
ards, CLASSIFICATION ~— PERCENTAGE is referred to as a radial deviation deformity. 
niles Analysis of the 69 Patients in Group 1.— 
, Of All the patients in this group had clinically normal 
and 2{ Gage ent 69 69* wrist and finger function together with a normal 
or 3 cosmetic appearance. Several of them had forgotten 
joint Group 2{ neomnet ape and I it which wrist had sustained the original trauma. They 
oe were all able to carry out their household duties as 
hese Geoup 9{ CEsiedl diastpoement 26 26* well as they did before the original injury. Twelve 
into of the cases in this group were selected at random 
case Ganp o{ Se Sean 4 at and a radiograph taken of each patient. Typically 
was ecb snc the radiograph showed that there was no residual 
d, as Totat | 100 dorsal tilting or radial deviation of the distal end of 
the radius. The ulnar styloid was often un-united 
“ie \ total of 95 per cent of cases have full function of the wrist- by bone, hee age ronnie a appeared yor 
steo-arthritic changes were absent or minimal, an 
. aph icin \ total of 5 per cent of cases have poor function of the wrist- the bone texture was of normal appearance. 
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Fig. 394 shows the typical radiographic findings 
in one of the cases of this group. There is a normal- 
looking wrist-joint with no degenerative changes. 
There is no doubt, therefore, that a united, fully- 
reduced Colles’s fracture is always accompanied by 
an excellent functional and cosmetic result. 
Analysis of the 1 Case in Group 2.—This 
single case clinically had a normal cosmetic appear- 
ance as regards the shape of the wrist, but the skin 
of the hand and fingers was thin and glossy, bluish 


A 


Fic. 395.—Case W. B. : 
of Group 2. The dorsal tilt deformity is severe, whilst the radial deviation is minimal, and the head of the ulna is more proximal 


the radial styloid process. 


to look upon, and cold to touch. There was, how- 
ever, no cedema. The function of the wrist was 
impaired, and the finger grip was to within } in. of 
the palm, with only fair muscle power. Clinically it 
appeared to be a case of Sudeck’s post-traumatic 
osteodystrophy (Sudeck, 1900), and this was con- 
firmed by a radiograph, which also showed that the 
fracture had united in anatomical position. 

The original injury had occurred fourteen months 
previously and, according to the case notes and to 
the patient, the function of the hand and wrist was 
slowly improving. Although objectively this was a 
poor result, the patient stated that despite bad pain 
at times, she was able to cope reasonably well with 
her routine household duties. 

Sudeck’s post-traumatic osteodystrophy is a rare 
but well-known complication of any injury of the 
hand or wrist, and need not necessarily be associated 
with a fracture in the region of the joint. The case 
is included in this unselected series of patients as it 
did occur after a Colles’s fracture, and its occurrence 
is certainly one of the rare causes of failure to regain 
full function of the wrist and hand. Mercer (1950) 
states that “‘ in the type following a Colles’s fracture, 
permanent limitation of movement is the rule ”’. 

Analysis of the 26 Cases in Group 3.—All the 
patients in this group made no complaint with regard 
to the function of the wrist. Several drew attention 
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Shows A, the lateral, and B, the anteroposterior radiographic appearances of a united Colles’s fracture 
Compare with Fig. 394. The function of the wrist was full. 


SURGERY 


to the obvious deformity, but nevertheless a fey 
were unable with certainty to state which was th 
wrist that had originally been injured. 

All these patients clinically had a deformity which 
could be seen and felt. The deformity was of the 
dinner-fork type, with a prominence in the ‘region 
of the ulnar styloid process and with loss of the 
anterior concavity of the distal end of the radiys 
In 4 cases the deformity was of a severe nature, and 
in these dorsiflexion of the wrist was increased jp 


range, whilst the palmar flexion was decreased 
accordingly. Despite this, one of them, a right- 
handed cobbler with a united left Colles’s fracture, 
was still able without disability to do his normal 
work. He could pick up shoe nails from his bench, 
and throw them into his mouth with the finger-tips 
and thumb of his left hand—a manceuvre requiring 
excellent palmar flexion range at the wrist-joint. 
Fourteen of the wrists in this group were sub- 
mitted to radiographic examination. They were 
chosen at random and were considered to be a fair 
selection. Typically the radiograph showed a united 
Colles’s fracture with a persistent dorsal tilt in the 
distal 1 in. of the radius, with no or little radial 
deviation of the distal extremity. The ulnar styloid 
was often un-united and the osteo-arthritic changes 
were minimal. The radio-ulnar joint was either 
within normal limits, or the head of the ulna was 
shifted slightly distally.. It was always more proximal 
than the level of the styloid process of the radius. 
Figs. 395 and 396 show the lateral and antero- 
posterior radiographic views of a united Colles’s 
fracture in two typical cases. Note the residual 
dorsal tilt deformity but the minimal radial devia- 
tion. In Fig. 395 the tilt is severe and in Fig. 396 
the tilt is moderate, but in both the function was full. 
It is evident, therefore, that full painless function 
can be regained after a Colles’s fracture even if the 
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dorsal tilt at the distal end of the radius is either 
uncorrected or is not maintained in full correction. 

It is of interest to note that in the cases of this 
group, the original radiographs of which, taken both 


A 
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operation and, apart from a keloid scar, the thumb 
had a full functional range. 

One patient in this group had had a typical carpal 
tunnel syndrome with paresthesia and numbness in 


Fic. 396.—Case F. L. Shows A, the lateral, and B, the anteroposterior radiographic , gpocemnens of a united Colles’s fracture of 


Group 2. The dorsal tilt deformity is moderate, but the function was 


before and after reduction, were available for inspec- 


' tion, full initial reduction had been obtained in a large 
number. 


It is considered that the re-displacement 


actually occurred in the plaster-of-Paris cast and that 
this re-displacement is often unavoidable. It is pro- 
posed to discuss this statement in more detail below. 


Compare with Fig. 394. 


the median nerve distribution, which she noticed 
some three months after the original injury. Incision 
of the tunnel roof had produced complete relief of 
symptoms. The resultant dorsal tilt of the radius 
in this patient was not severe, and it is interesting to 
note that despite the severe tilting present in the four 


Fic. 397.—Case N. P. Shows A, the lateral, and B, the anteroposterior radiological appearances of a united Colles’s fracture 
of Group 4. The dorsal tilt deformity is minimal, whilst the radial deviation deformity is severe, and the head of the ulna is 


on a level with the radial styloid process. 


One patient in this group had sustained a rupture 
of the extensor pollicis longus tendon at the level of 
the wrist-joint some two months after her original 


injury. 


It had been successfully dealt with by 


Compare with Fig. 394. The function of the wrist was poor. 


patients quoted above, it was not possible to demon- 

strate a lesion of the median nerve in any of them. 
Analysis of the 4 Cases in Group 4.—These 

4 patients were considered to be poor results. They 
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complained of pain, often of a persistent nature, 
which prevented them from comfortably performing 
their household duties. The shape of the wrist was 
obviously deformed and ugly, with marked promin- 
ence in the region of the ulnar styloid process and 
radial deviation of the hand. Flexion, extension, 
and rotation of the wrist-joint was poor, and rotation, 
especially, was painful. Radiographic examination 
was carried out in each of these 4 cases. The 
radiographs showed a healed Colles’s fracture with 


A 


Fic. 398.—Case A. A. Shows A, the lateral, and B, the antero 
Group 4. There is no dorsal tilt, but a severe radial deviation deformity. 


Fig. 394. The function of the wrist was poor. 


marked residual radial deviation of the distal end of 
the radius, but with no or minimal dorsal tilting in 
this area. The radio-ulnar joint was disorganized, 
and the head of the ulna was more distal to, or on 
the same level as, the radial styloid process. Osteo- 
arthritis was marked in 3 cases and minimal in 1. 

Figs. 397 and 398 show the typical X-ray findings 
in the lateral and anteroposterior views of two cases. 
Note the gross radial deviation deformity with radio- 
ulnar joint disorganization, but no dorsal tilt de- 
formity. The degenerative changes in Fig. 398 are 
well demonstrated. 

It would appear, therefore, that the greatest cause 
of failure to regain full function after a Colles’s 
fracture in this series of cases is persistence of the 
radial deviation of the distal 1 in. of the radius, with 
consequent gross interference with the distal radio- 
ulnar joint. These cases seem to develop degenera- 
tive changes very rapidly, thereby increasing the 
disability in the already altered architecture of the 
wrist-joint. Cassebaum (1950) states that residual 
dorsal tilting was a most pronounced feature of healed 
fractures but the least disabling. Persistent radial 
deviation with radio-ulnar joint interference was the 
greatest functional handicap. 
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DISCUSSION 


This review demonstrates that all but § cases jp 
this series of 100 end-results of Colles’s fractur 
had regained a full functional result. The cause of 
failure in 4 of the poor results was persistence of 
or failure to correct the radial deviation deformity 
of the distal radial fragment. J 

The triangular fibrocartilage (articular disk) of 
the distal radio-ulnar joint does not appear to be 


sterior radiological appearances of a united Colles’s fracture of 
Degenerative changes are well marked. Compare with 


irreversibly damaged in a Colles’s fracture and shows 
great power of recovery, especially so when a dorsal 
tilt of the distal fragment alone is present. 

A good or poor end-result appears to depend on 
the integrity of the distal radio-ulnar joint and its 
fibrocartilage (Taylor and Parsons, 1938). With 
dorsal tilting only, no matter how severe, full func- 
tional recovery is the rule. With radial deviation of 
the distal end of the radius, poor function is inevit- 
able, with consequent degenerative changes. 

It is considered that the reason for this differ- 
entiation is the presence of only slight interference 
with the radio-ulnar joint when dorsal tilting 
deformity alone is present ; whilst failure to correct 
the radial deviation deformity does not allow the 
radio-ulnar joint and -its fibrocartilage to regain as 
near as possible its original shape and function. 

Experimental Production of Colles’s Frac- 
ture.—The above statement was borne out by pro- 
ducing Colles’s fracture on the cadaver. It was 
found, incidentally, far easier to produce a dislocated 
elbow or a Monteggia type of fracture until the force 
extended by means of a large, heavy iron mallet was 
accurately exerted over the ball of the hand with 
the wrist radially deviated, fully-dorsiflexed and 
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pronated, the elbow being flexed to 130° and held soft tissues and muscles always allow of some move- 
loosely in a vice. ment at the fracture site no matter how well moulded 
In these experimentally produced fractures the or ‘ three-point-pressured ° the cast may be. A con- 
triangular fibrocartilage of the radio-ulnar joint, sideration often overlooked is that the lower end of 
attached by its apex to the region of the base of the the radius, although the broadest part of the bone, 
styloid process of the ulna and by its own base to is nevertheless the weakest, consisting as it does of 
the ridge in the region of the ulnar notch on the loose cancellous bone surrounded by a thin cortical 
radius, was seen to be torn near its attachments and layer. 
appeared ragged and laminated. On correcting the A Colles’s fracture is produced by a vertical com- 
radial deviation deformity, however, the cartilage pression force, and the result is a crush fracture of 


A B 
Fic. 399.—Shows the lateral radiographic appearances of a Colles’s fracture : A, before reduction, showing the typical dorsal tilt 


displacement ; B, after complete reduction and full ‘ skin-tight ’ plaster-of-Paris cast immobilization ; and C, after removal of the cast 
six weeks later. The fracture has united. The dorsal tilt deformity has recurred. 


took up its normal triangular shape despite failure the distal radial end comparable with the crush 
to correct the dorsal tilt displacement. When the fractures of the spine and the os calcis. It is now 
radial deviation deformity was increased the ends accepted in these latter fractures that despite all 
of the fibrocartilage became more widely separated. efforts to regain and to maintain an anatomical 
The greater the deformity, the wider the separation, position, some loss of the position, resulting in per- 
and this was further increased by the apparent slide sistent wedging of the vertebra or flattening of the 
= of the ulnar styloid, as the radius lost its os calcis, is the inevitable result in a proportion of 
ength. cases. 

In this widely separated position, repair of the It is considered that the crush of cancellous bone 
fibrocartilage with regain of its former shape is _ at the distal end of the radius with what is a relative 
impossible. In consequence the distal radio-ulnar loss of bony substance mainly on the dorsal surface 
joint is grossly impaired in its function in that the at the fracture site, is responsible, in a proportion of 
triangular fibrocartilage cannot be anchored by its cases, for the re-displacerment that occurs, despite 
apex to the head of the ulna so as to allow smooth adequate immobilization. 
rotation of the radius around the ulna. The relative Fig. 399 shows the lateral radiographs of a Colles’s 
distal slide of the ulna further interferes with the fracture (not included in this series), before reduc- 
movements at the radio-carpal joint. tion, after reduction and skin-tight plaster-of-Paris 
_ The persistence of a residual dorsal tilt did not cast immobilization, and then after six weeks’ im- 
in this series appear to interfere with the function of mobilization. The dorsal tilt deformity has recurred 
the wrist. It often is an ugly deformity and may be and the fracture is united. 

a cause of embarrassment, especially in the young Attempts to prevent this re-displacement have 
female patient. been made in the past, and the full palmar-fiexion 

't can usually easily be corrected, but as has _ position was advocated. This position is now not 
already been stated, there appears to be a tendency tenable as the final functional result is known to be 
for displacement to recur, even in a well-moulded poor, but on dissecting the wrists of the cadavera in 
Plaster-of-Paris cast. A ‘skin-tight’ plaster-of- which Colles’s fracture had been experimentally 
Par's cast is only relatively skin-tight as regards the produced, this was the only position in which the 
bory structures it is intended to immobilize. The dorsal capsule and ligaments of the wrist-joint, 
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together with the extensor tendons, were sufficiently 
tight and immobile to prevent re-displacement 
dorsally of the distal radial extremity. At every 
other position from this extreme, the capsule and 
extensor tendons were loose and easily picked up 
and quite incapable of preventing re-displacement 
occurring. Even in one’s own wrist, skin and liga- 
mentous tension is only felt over the dorsal surface of 
the wrist when it is in a full palmar-flexion position. 

The practice, therefore, of immobilizing a Colles’s 
fracture after reduction in any degree of palmar 
flexion (save the extreme position) is no safeguard 
against the deformity recurring, and may prevent 
regain of full range of finger movement. The 
important part of the reduction is to correct and 
maintain corrected the radial deviation deformity. 
This is easily done by forcing the pronated wrist 
after reduction of the fracture into full ulnar devia- 
tion by allowing an assistant to pull on the fully 
abducted thumb in such a way that it lies in line 
with the radius in both lateral and anterior posterior 
directions. It will be found in effect that when the 
wrist is ulnar deviated in this manner there are 
a few degrees of palmar flexion present at the wrist. 

Complications of Colles’s Fracture.— 

1. The commonest complication noted in this 
series of cases was re-displacement of the fracture 
whilst in a plaster-of-Paris cast so as to produce a 
permanent dorsal tilt of the lower radial extremity. 
It was responsible for a poor cosmetic result in 26 
of the patients (26 per cent) in this series. It did 
not, however, interfere in any way with the final 
functional result. 

2. One patient (1 per cent) developed Sudeck’s 
atrophy. 

3. One patient (1 per cent) sustained a rupture 
of the extensor pollicis longus tendon at the wrist- 
joint level. 

4. One patient (1 per cent) developed a carpal 
tunnel syndrome. 


SUMMARY AND CONCLUSIONS 


The end-results in 100 cases of Colles’s fracture 
are presented. 

Of the 100 cases in this series of patients, 95 
(95 per cent) had regained full functional activity of 
the wrist-joint ; 5 patients (§ per cent) had failed to 
regain full function and despite the patients’ ability 
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to cope with their disabilities, they were clas:ed 
poor results. 

It is considered that 4 of these § patients nad , 
preventable disability in that the radial deviation 
deformity of the wrist could have been corrected. 
The 1 patient of these 5 cases who developed Suceck’s 
atrophy of the wrist and hand had a disability which 
it was impossible to prevent. 

The cause of a poor functional result in a Colles’; 
fracture is the interference with the architecture of 
the distal radio-ulnar joint when the radial deviation 
of the distal fragment of the radius remains un- 
corrected. 

Persistent dorsal tilt of this fragment does no 
appear adversely to influence the mechanism of the 
radio-ulnar joint and full function of the wrist is the 
rule. 

The cause of a poor cosmetic result is discussed 
and is shown in a proportion of cases to be unavoid- 
able. 

The complications of Colles’s 
recorded. 


Abraham Colles (1814) in discussing his own 
follow-up of cases and deploring the poor shape of 
the carpus, writes: ‘‘ One consolation only remains, 
that the limb will at some remote period again enjoy 
perfect freedom in all its motions and be completely 
exempt from pain. The deformity, however, will 
remain undiminished through life.” 


I wish to thank Mr. R. C. Baird and Mr. F. G. St 
Clair Strange for allowing me to cite the cases coming 
under their care. I am indebted to my father for 
the radiographs, and to Miss Pamela Lawrence my 
grateful thanks for her invaluable help. 
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BENIGN and malignant tumours of the small intestine 
are comparatively rare. Raiford (1932), from 11,500 
autopsies and 45,000 surgical specimens at Johns 
Hopkins Hospital, collected 88 cases of small- 
intestinal tumours, §9 of which were benign. Morison 
(1941), in a review of 2434 autopsies and 10,705 
biopsy specimens, found 21 primary tumours of the 
small gut. According to Raiford (1932), tumours 
of all types occurring in the small intestine comprise 
8-9 per cent of all gastro-intestinal tumours. Those 
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of benign character are relatively more frequent in 
the small intestine, comprising 23°8 per cent of all 
benign tumours. Fibromas are among the rarest 
tumours found in this part of the gastro-intestinal 
tract. Dewis (1906) (quoted by Clifton and Landry, 
1927) was among the first to tabulate cases of benign 
tumours of the intestine and was able to find 4 cases 
of fibromata in the literature. To this number he 
added a case of hisown. King (1917) gave a compre- 
hensive account of benign intestinal tumours with 
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special reference to fibromata. He found record of 
14 cases of fibromata of intestine, 8 of which were in 
the small bowel. To the latter he added a case of 
his own. Clifton and Landry (1927), in a detailed 
review of the literature, found 45 cases of fibromata 
of intestine, 29 of which were encountered in the 
small gut. They, in common with other writers, 
included fibroma, myxoma, and variations between 
these two types, as fibromata. Raiford (1932) re- 
ported 2 fibromata of the duodenum and 2 of the 
jejunum from records of the Johns Hopkins Hospital. 
Rankin and Newall (1933) recorded 6 fibromata from 
the records of the Mayo Clinic; one of these was 
pure fibroma, but the others showed myxomatous 
change. Moore and Schmeisser (1934) found record 
of 42 cases of fibromata of small intestine in the 
literature, including a case of their own ; 23 of these 
were in the ileum, 6 in the jejunum, 3 in the duo- 
denum, and in 10 the location was not given. They 
found only 3 instances of multiple fibromata. Since 
the publication of their paper, a number of isolated 
cases of fibroma of small intestine have been reported, 
and a search of the literature brings the total number 
of recorded cases of fibromata to the present date to §7. 
There is no record of any familial intestinal fibroma- 
tosis, and for this reason the following three cases 
are of interest. 


CASE REPORTS 


Case 1.—A female, aged 59, was admitted to Central 
Middlesex Hospital on Aug. 23, 1947, suffering from 
severe abdominal pain and constipation of two days’ 
duration. Previous to this time she had had recurrent 
attacks of abdominal pain suggesting intestinal obstruc- 
tion, and a barium enema done in January, 1946, at the 
hospital had shown some irregularity of the pelvic colon, 
and the condition had been diagnosed as diverticulitis. 
On the present occasion she was found to have a tender 
mass in the left iliac fossa and two further masses in the 
left and right sides of the abdomen. She was also noticed 
to have scattered patches of pigmentation. The findings 
were Suggestive of multiple Crohn’s disease affecting both 
ileum and colon. Barium meal and follow-through was 
normal. A barium enema showed complete lack of 
haustration in the colon but no other abnormality. 
Straight X-ray examination of the abdomen later demon- 
strated air and fluid levels in the small intestine. A 
laparotomy was advised, and was carried out on Oct. 1. 
The ileum showed multiple diverticula on the mesenteric 
border. In addition there were large numbers of firm 
semipedunculated tumours, varying in size from a pea to 
a walnut, arising from the small bowel and causing 
partial obstruction. The mesenteric and retroperitoneal 
glands were enlarged. One of the mesenteric glands was 
removed and the abdomen was closed without drainage. 
Histology of the gland removed showed it to be a hyper- 
plastic lymph-gland. After operation her symptoms 
improved for three weeks. She then developed symp- 
toms and signs of peritonitis. A second laparotomy 
showed the abdomen full of thin purulent fluid caused 
by the perforation of a tumour at the upper end of the 
ileum. It was found impossible to close the perforation 
and simple drainage was applied. She succumbed to 
toxemia and died a few days later. Post-mortem examina- 
tion confirmed the cause of death to be due to peritonitis 
caused by perforation of an ileal tumour, and suggested 
that some of the hard masses arising from the bowel were 
probably malignant. One of these tumours was removed 
for microscopical examination, but unfortunately no 
trace of its histology can be found. Because subsequently 
the same type of tumours occurred in her offspring, it is 
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reasonable to assume that they were multiple fibromata 
probably undergoing sarcomatous change. 


Case 2.—A male, aged 33, the son of the patient in 
Case 1, was admitted to Central Middlesex Hospital on 
Nov. 20, 1948. with a history of many years’ aching pain 
in the lower abdomen, with spasms of colic and occasional 
bouts of diarrhcea and frequency of micturition. 

On EXAMINATION.—There were patches of brown 
pigmentation maximal at the umbilicus, nipples, and 
axillary folds. The abdomen showed slight general 
distension with shifting dullness. Two small mobile 
masses about the size of tangerines could be felt in both 
iliac fosse. The condition was considered to be either 
chronic plastic tuberculous peritonitis or Crohn’s disease. 


Bm BARBER 


Fic. 400.—Case 2. Showing the nodulation of the small gut. 


X-ray examination of chest and abdomen and blood- 
count were normal. A barium enema showed lack of 
normal haustration in the descending colon. Consecutive 
specimens of stools were negative both for tubercle bacilli 
and occult blood. In view of the great similarity in 
history and clinical findings to Case 1, it seemed likely 
that the patient was suffering from the same condition, 
and the presence of pigmentation suggested that the 
masses might be neurofibromata. With this tentative 
diagnosis a laparotomy was performed. 

AT OPERATION.—The abdomen was opened through a 
lower right paramedian incision. There was some free 
fluid in the peritoneal cavity. The small intestine was 
studded with firm nodules, both sessile and pedunculated, 
ranging in size from a pea to a walnut (Fig. 400). There 
were no secondary nodules in the liver. One of these 
tumours was removed for histological examination and 
the abdomen was closed. Pathological report :— 

“The tumour is composed of interweaving strands 
and bundles of fibrous tissue of varying maturity with 
many areas of necrosis and a moderate number of dilated, 
thin-walled blood-vessels showing occasional perivascular 
inflammatory cuffing by lymphocytes and plasma cells. 
The fibrous strands are quite loosely interwoven, probably 
due to cedema, and no definite smooth muscle-fibres 
were identified among them. There is no sign of nuclear 
regimentation nor of nerve-fibres either on the surface or 
within the substance of the tumour. Conclusion: simple 
fibroma.” (Fig. 401.) 
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After operation the patient’s condition remained 
stationary, and he was discharged. He was re-admitted 
on Oct. 14, 1949, with one day’s severe abdominal pain 
and vomiting. On examination he was found to have 
peritonitis, but was too ill for operation. He died a few 
days after admission. Post-mortem examination con- 
firmed the findings at laparotomy. The peritonitis was 
caused by a leak through one of the necrotic small- 
intestinal tumours. Histological examination of one of 
the tumours showed a similar picture to the previous 
section, but it was more cellular, with a more immature 
pattern, including occasional giant cells suggesting 
malignant change (Fig. 402). 

Following laparotomy on Case 2, it was decided to 
examine all the available members of the family, and 
the accompanying family tree was constructed (Fig. 403). 
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FiG. 401.— Case 2. Section of one of the tumours of small 
ey showing a picture typical of fibroma. (H. and E.) 
(x 80. 


Case 3.—A female, aged 38, daughter of the first 
patient, was first seen in the out-patient department of 
the Central Middlesex Hospital in 1948 during a routine 
check of the family, and was found to have scattered 
areas of pigmentation on the body, and a mobile tumour 
in the upper abdomen. She was then suffering from 
mild recurrent abdominal pains. There was little doubt 
that she was also affected with this condition and we 
advised her admission in the hope that the abdominal 
tumour might prove solitary and amenable to surgical 
treatment. She refused admission and further investiga- 
tion and did not attend the out-patient department again. 
She was admitted about a year later as an acute abdominal 
emergency with symptoms and signs of peritonitis. At 
laparotomy there was some free pus in the peritoneal 
cavity and the whole of the small intestine was studded 
with tumours of varying size. In spite of careful search, 


no perforation of the gut was found, but it seemed likely 
that.peritonitis was caused by a leak through necrosis of 
one of these tumours. A tumour was removed for 
histology and the wound was closed with a corrugated 
drain to the peritoneal cavity. 
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Following the operation her condition re naing 
serious for a few days, after which she gradually in. oroye; 
and ultimately recovered from her peritonitis. She ha 
reverted to her pre-operative condition, with frequep; 
attacks of abdominal pain, and is steadily losing weigh 
Histology of the tumour showed a similar picture to th, 
one seen in Case 2, and was reported to be a fibrom 
(Fig. 404). 


DISCUSSION 


The most interesting feature of the disease q 
illustrated in the above cases is partly its familia) 
nature and partly the multiple nature of fibroma, 
affecting the small intestine. According to Raiford 
(1932), the majority of fibromata occur in the fifth 


FiG. 402.— Case 2. High-power view of one of the tumours 
of small intestine showing a more immature pattern with giant 
cells suggesting malignant change. (H. and E.) (* 360.) 


and sixth decades of life and most commonly select 
the ileum as the site of growth. They may grow 
internally as sessile or pedunculated tumours, or 
externally into the peritoneal cavity; all these 
varieties were encountered in the three cases des- 
cribed above. The last two cases were diagnosed 
pre-operatively as neurofibromatosis of the small 
intestine. 

The diagnosis was based on the hereditary 
nature of the disease and the fact that two of these 
patients had definite areas of pigmentation very 
similar to that seen in von Recklinghausen’s disease. 
Gastro-intestinal neurofibromatosis is a rare but well- 
recognized manifestation of this condition. Sections 
of the tumours from the last two patients were sub- 
mitted to several pathologists with special experience 
in histology of nerve tumours, and the weight of 
opinion was definitely against these tumours being 
neurofibromata. The clinical similarity was, how- 
ever, very striking, and it was on this basis that the 
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-naine} diagnosis of multiple intestinal tumours was made 
rove’ pefore the operation. 

> he ha According to Bockus (1944) the initial com- 
ar plaints of most patients with small-bowel tumours 
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extra-luminally do not produce obstruction until they 
have reached a large size. The three cases described 
above all complained of chronic abdominal pain 
with bouts of colic suggesting recurrent intestinal 
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are due to obstruction, which may be acute or 
insidious in nature. In cases when the tumour 
projects into the lumen intussusception may be 
the cause of the obstruction. Tumours growing 
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obstruction. Massive hemorrhage may be the lead- 
ing symptom in hemangiomas, myomas, and neuro- 
genic tumours, which is usually attributed to bleed- 
ing peptic ulcer. This symptom was absent in the 
present series. In a few cases necrosis of tumours 
has caused general peritonitis. This happened in 
all of the three cases described here, and in two of 
them proved fatal. Small extraluminal tumours 
cause no symptoms and are found by chance at 
operation or autopsy. A pre-operative diagnosis of 
small-intestinal tumour is seldom made. A barium 
meal examination of the intestine is frequently 
reported as being normal. Small non-obstructing 
tumours encroaching on the lumen require pains- 
taking study for their demonstration. Barium enema 
may prove helpful when the obstruction can be traced 
to the terminal ileum. When tumour of the small 
bowel is suspected barium injected through a Miller- 
Abbott tube into the small intestine may demonstrate 
the lesion which is not shown by the ordinary X-ray 
examination. Tumours of the small intestine should 
be kept in mind in cases with chronic abdominal pain 
suggesting recurrent attacks of small-bowel obstruc- 
tion, and also in cases of obscure intestinal disorder, 
unexplained hemorrhage, and anemia of doubtful 
origin. 

In the differential diagnosis, conditions such 
as adhesions, extrinsic tumours and inflammatory 
masses, regional ileitis, tuberculous and non- 
tuberculous ulcers, and lesions of the mesentery 
deforming the intestine should be considered. 
Treatment is operative, and if the tumour is benign 
and pedunculated or involves a small portion of the 
intestine, local removal is justified. When the 
tumour is large and sessile, and especially if there 
is any doubt as to its benign nature, wide excision of 
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mesentery, and end-to-end anastomosis should be 
performed. 


I wish to thank Mr. T. G. I. James and Dr. 
Richard Asher for their help in preparing this article, 
and Miss D. M. Barber, medical artist, for the 
drawings. 
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DIVERTICULOSIS of the jejunum is now a well- 
recognized condition which is seen most often as 
a curiosity in the post-mortem room, but which 
occasionally, as the result of acute complications, 
makes urgent claims on the surgeon’s attention. In 
this paper will be discussed the significance of chronic 
intestinal obstruction as the common picture in those 
cases that acquire clinical significance, and this clinical 
picture will be correlated with the pathogenesis of 
the condition. Three new cases will be described : 
two of these illustrate this in a striking manner ; 
the third illustrates the commonest acute complica- 
tion—namely, acute diverticulitis with perforation. 

Incidence.—Estimates of the incidence of diver- 
ticula of the small bowel vary considerably in different 
reports, and they vary according to whether the assess- 
ment is made on radiological, operative, or post- 
mortem experience. 

It appears that the first case was described by 
Astley Cooper in 1844. Osler (1881) also described 
an autopsy finding in a patient aged 65 of fifty-five 
jejunal diverticula, but up to 1923 Sheppe (1924) 
was able to collect only 30 cases. 

Spriggs and Marxer (1925) found 14 cases in 
1000 X-ray examinations. 

Rankin and Martin (1934), at the Mayo Clinic, 
found 3 cases in 956 radiological studies of the small 
bowel. 


Rosedale and Lawrence (1936) found 4 cases in . 


300 post-mortems, using routine insufflation of the 
bowel in situ in order to demonstrate the diverticula. 

Edwards (1939) found 9 cases in 2820 post- 
mortems at King’s College Hospital and also reports 
7 cases discovered in 11,362 radiological examinations. 

According to Benson, Dixon, and Waugh (1943) 
122 cases of non-Meckelian jejuno-ileal diverticula 
were reported from the Mayo Clinic between 1909 
and 1942. In this series there were 100 jejunal, 
17 ileal, and 5 other cases in which both jejunum and 
ileum were affected. 

Age and Sex.—Jejunal diverticulosis is usually 
considered to be a condition becoming manifest in 
the later years of life; most of the reported cases 
are in patients over the age of 40; however, Benson 
and others (1943) describe a case in a child aged 13 
who had had symptoms for nine years. Verster 
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(1937) describes a case in a female patient aged 21. 
The distribution between the sexes shows no very 
marked difference ; if anything there seems to be a 
slight preponderance in men. 

Morbid Anatomy.—There is almost complete 
agreement that these diverticula are not congenital 
but are of the mucous membrane hernia type. They 
are thin-walled sacs in which the mucous, submucous, 
and peritoneal coats are represented. The number 
of diverticula present varies from the single pouch 
to ‘hundreds’. Usually they are multiple and they 
may be concentrated in a short segment of the bowel 
or more diffusely scattered throughout its length. 
All authors are agreed on the fact that diverticula are 
commonest in the upper part of the jejunum and 
that the incidence of diverticulosis decreases from 
the duodenojejunal flexure downwards and that ileal 
diverticula, apart from Meckel’s, are the rarest in 
the gastro-intestinal tract. In size the diverticula vary 
from that of a pea to that of a tangerine orange ; they 
are situated along the mesenteric border of the bowel, 
occurring on either side of the mesenteric attach- 
ment; they do not grow into the mesentery, but 
bulge out on either side. When, however, two large 
diverticula occur opposite each other, the septum 
between them sometimes atrophies, giving rise to a 
large bilobed sac (Edwards, 1939). 

The site of origin of these diverticula is closely 
related to the point of penetration of the muscle 
coat by the mesenteric vessels, and this fact is gener- 
ally considered to be of supreme importance in the 
aetiology of the condition. The diverticula are wide 
mouthed and so are not prone to stasis, the less so 
owing to the fluid nature of the small-bowel content. 

Fraser (1933) stresses the fact that the longi- 
tudinal muscle coat is thinned out and may almost 
be absent along the mesénteric border of the jejunum, 
a fact which he considers of considerable aetiological 
importance. It must be noted in this connexion 
that the duodenum, in which diverticula occur with 
greater frequency, has a complete longitudinal 
muscle coat. Most duodenal diverticula, however, 
are Vaterine, and it may be that weakness in the 
bowel wall in the ampullary area is responsible for 
the relatively high incidence of diverticula in this 
situation. 
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Pathogenesis.—Several theories have been ad- 
yanced to explain the occurrence of jejunal diverticula. 
Edwards (1936) and Rosedale and Lawrence (1936) 
suggest that irregular peristalsis is the essential 
factor, acting by the production of increased tension 
within a segment of relaxed bowel occurring between 
two segments in tonic contraction. In support of 
this theory Edwards also draws attention to the 
marked muscular hypertrophy frequently seen in the 
bowel wall in these cases. This point will be 
referred to later in the paper. 

Fraser (1933) lays stress on the deficiency of the 
longitudinal muscle on the mesenteric side of the 
jejunum. 

Butler (1933) produces experimental evidence in 
support of his theory that arteriosclerosis of the 
mesenteric vessels is the important factor acting by 
traction on the distended bowel. 

Rosedale (1935), however, points out that arterio- 
sclerosis is not present in all cases and, as has pre- 
viously been mentioned, the condition sometimes 
occurs in younger patients. 

Clinical Picture.—The clinical picture falls into 
three groups: (1) Symptomless cases; (2) Cases 
presenting as the result of a complication of the 
diverticulosis ; (3) Cases manifesting some degree 
of chronic intestinal obstruction. . 

Symptomless Cases.—In this group jejunal diver- 
ticulosis is found unexpectedly at autopsy, on radio- 
logical examination, or in the course of a laparotomy 
for a quite unrelated condition. 

Cases presenting as the Result of a Complication of 
the Diverticulosis.—These cases frequently present 
as abdominal emergencies and the commonest of the 
acute complications would seem to be diverticulitis, 
with or without perforation. 

Acute intestinal obstruction is quoted and is said 
usually to be due to adhesions as a result of past 
diverticulitis. 

Two cases of volvulus have been described. 
Stiven (1934) described such a case as the result of 
the interlocking of two diverticula. A further case 
of volvulus was reported by Godard, Bourdial, and 
Zourekatis (1932). Another and very rare cause of 
acute intestinal obstruction due to this condition is 
the development of enteroliths. Enteroliths have 
caused obstruction in two different ways; there is 
a record of obstruction in the ileum by a large 
concretion displaced from the jejunum (Christ, 
1932) and obstruction due to encroachment upon 
the lumen of the bowel as the result of the size 
of the enterolith has also been described (Watson, 
1924). 

Other rare complications have been noted, 
amongst which are the following: haemorrhage 
(Braithwaite, 1923 ; Tengwall, 1931 ; and Guthrie 
and Hughes, 1937); traumatic perforation (Butler, 
1937) ; and even one case of carcinoma arising in a 
pouch (Benson and others, 1943). 

The following personal case of acute diverticulitis 
with perforation is illustrative of this condition :— 


Case 1.—E. O., female, aged 62, was first seen at 
Northampton General Hospital on June 25, 1949, with 
one week’s history of generalized abdominal pain after 
eating certain foods, notably eggs and cabbage! She had 
considerable flatulence and complained of borborygmi 
when the pain was most severe. She was constipated. 
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Examination showed nothing more than some thickening 


of the iliac colon. 

Barium enema, July 12, showed prediverticular 
changes in the descending and iliac colon; this part of 
the bowel was noted to be tender. There were two large 
opacities in the right hypochondrium which were thought 
to be gall-stones. 

She was admitted to hospital on Sept. 10, 1950, as an 
acute emergency with a four-days’ history of colicky lower 
abdominal pain which had become suddenly worse on 


Fic. 405.—Case 1. The resected specimen. The area 
of acute fe es tion is seen to be associated with one of the 
smaller diverticula. 


the day of admission and she had started to vomit. On 
examination: T. 100°6°, P. 88; abdominal examination 
showed generalized tenderness which was most marked 
in her right iliac fossa, but there was no guarding. Rectal 
examination was negative and a provisional diagnosis was 
made of acute appendicitis, or possibly gall-stone ileus. 

AT OPERATION (Sept. 10, 1950).—The abdomen was 
opened through a right lower paramedian incision ; the 
peritoneal cavity contained a considerable quantity of thin 
pus; her appendix was normal, a thickened area was 
felt in her jejunum, and on delivering this into the wound 
it was seen to consist of an inflammatory mass associated 
with diverticula, one of which was acutely inflamed and 
had perforated: a rolled-up piece of tomato skin was 
seen to be issuing from the small perforation. Nearby 
were others and larger diverticula without any evidence of 
inflammatory changes. A few solitary jejunal diverticula 
were seen at some distance from the inflamed area, but 
the exact position of these diverticula in the small bowel 
and their total extent was not ascertained, as it was felt 
necessary to keep the operative field as localized as possible 
in view of the peritonitis. Therefore only the segment 
of bowel bearing the inflamed area, together with the 
collection of moderately large diverticula nearby, was 
resected, leaving several scattered diverticula still in situ. 
Continuity was restored by side-to-side anastomosis and 
the wound was closed without drainage after careful peri- 
toneal toilet. The resected specimen is shown in Fig. 405. 
Convalescence was complicated by a wound abscess 
which discharged but gave no further trouble. 

The patient was last seen in December, 1950, when 
she said she felt well, her weight was steady, she had had 
no pain but still had borborygmi after certain foods ; 
on the whole she felt better than before operation. 


There are many other reports of acute jejunal 
diverticulitis ; amongst them, Butler (1933), Flynn 
(1933), Gerster (1938), Ovens (1943), and Milnes 
Walker (1945). 

Chronic Intestinal Obstruction—This is usually 
described as a complication ; for reasons which will 
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be stated later the view is preferred that this is the 
inevitable result of progression of the condition. 
The writer regards some degree of intestinal obstruc- 
tion as an intrinsic part of the affection in its severer 
forms rather than as a complication arising de novo, 
and thinks that it is closely bound up with the 
pathogenesis of the lesion. 

The symptoms displayed in this group vary from 
complaints of flatulence, a feeling of fullness after 


Fic. 406.—Case a; Pre-operative radiograph. Erect 
film showing multiple fluid levels. Several rounded gas caps 
are shown, suggesting diverticula. 


meals, borborygmi, which may reach embarrassing 
proportions, and vague upper abdominal discomfort 
or pain, to the more typically obstructive symptoms 
of colicky abdominal pain, vomiting, and constipa- 
tion. In the severe cases loss of weight occurs and 
visible peristalsis may be a marked feature. 

The following two cases are illustrative of this 
and are similar to several cases described by other 
authors and which will be referred to later. 


Case 2.—J. E. R., male, aged 58, was admitted to the 
Scunthorpe and District War Memorial Hospital on 
Nov. 8, 1944, complaining of attacks of severe epigastric 
pain and alteration in his bowel habit. He had a poor 
appetite and had lost weight. The patient was a clergyman 
and the attacks of pain were sufficiently severe for him to 
be compelled to interrupt his service on one occasion. On 
examination he looked ill and had obviously lost weight, 
his abdomen was somewhat distended and visible peri- 
stalsis was present. 

AT OPERATION (Nov. 20).—Laparotomy showed 
distended coils of hypertrophic small bowel, at the 
mesenteric border of which were multiple large diverticula. 
The portion of bowel principally affected was the jejunum, 
trom the duodenojejunal flexure almost to the ileum. 
There was then an interval of normal bowel for about 
§ ft. Multiple diverticula were also found in the ileum to 
within 12 in. of the ileocecal valve ; no organic obstruction 
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was found, neither was there any other abno ality 
in the peritoneal cavity. It was considered that 1 othin, 
useful could be done and the abdomen was th refor 
closed. The patient’s condition remained poor, hough 
he improved sufficiently to return home on Dec. 14. 

He was re-admitted on Jan. 6, 1945, having deteriorated 
considerably ; he looked cachectic and there were signs 
of chronic intestinal obstruction. A Miller-Abboit tuly 
was successfully passed and aspiration through this 
caused some improvement in the patient’s condition. Ap 
entero-anastomosis was decided upon. 

SECOND OPERATION (Jan. 15).—Right paramedian 
incision ; dilated coils of small bowel protruded immedi. 
ately. The condition of the small bowel was the same 
as that found at the previous operation and as resection of 
the whole affected area was obviously out of the question 
an entero-enterostomy was performed between the 
proximal jejunum and the commencement of the normal 
ileum ; the affected portion of ileum was not short. 
circuited. The patient’s general condition was poor for 
the first four days; he then improved and made an 
uninterrupted recovery. He was discharged on Feb. 26, 
He was seen in the follow-up clinic on June 6, when he 
was greatly improved and claimed to be in good health; 
his appetite was good, he had gained weight, and was 
having two bowel actions a day. In reply to an inquiry 
in April, 1950, he said that he felt well but was having 
his bowels opened three or four times daily. He died in 
April, 1951, but the cause of death is not known. 


Case 3.—J. W., male, aged 53, was first admitted to 
Northampton General Hospital on April 28, 1949, with 
many years’ history of a tendency to vomit after meals. 
For the past year he had had frequent attacks of vomiting 
associated with abdominal discomfort and a blown-up 
feeling which the vomiting relieved. Five months before 
admission he had been off work for eight weeks with a 
severe attack. About this time he began to notice he was 
losing weight and at times he had colicky abdominal pains. 
His appetite was very poor and became worse as the day 
wore on; there were times when he vomited after each 
meal. On examination the patient was seen to be very 
thin (weight 7 st.). Abdominal examination showed no 
definite abnormality. Under observation he improved 
considerably and was discharged on May 13. Two weeks 
after discharge from hospital his symptoms returned and 
at one time he vomited alternate meals and said that even 
a mouthful of tea gave rise to a sensation of fullness. He 
once noticed a sausage-shaped swelling in his abdomen. 
He was re-admitted on Oct. 15 complaining of colicky 
pains in his left loin and vomiting, but shortly after 
admission the pains moved to his umbilical region. 

Examination showed the patient to be emaciated, with 
slight tenderness to the left of the umbilicus and also in 
the right iliac fossa. After admission he was troubled 
by occasional vomiting. 

On Oct. 17 a straight radiograph of his abdomen 
showed dilated small bowel and the erect film showed 
many small-bowel fluid levels (Fig. 406). 

On Oct. 18 abdominal examination showed on inspec- 
tion dilated coils of small bowel, with marked visible 
peristalsis. 

AT OPERATION (Oct. 19).—The abdomen was opened 
through a right lower paramedian incision and immediately 
a grossly distended loop of small bowel was seen with 
multiple diverticula on either side of the mesenteric 
attachment ; both the bowel and diverticula contained a 
large quantity of fluid and some gas. The whole loop had 
a peculiarly heavy feel on manipulation and it was noted 
that the bowel wall showed a degree of hypertrophy 
usually associated with chronic intestinal obstruction, the 
longitudinal muscle bundles being a prominent feature 
beneath the peritoneal coat. The portion of bowel 
involved was seen to be approximately the upper 2} ft. 
of jejunum, starting about 4 in. distal to the duodeno- 
jejunal flexure. No further diverticulosis or other 
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abnormality was found and there was no organic obstruc- 
tion. Che affected loop was resected and continuity 
restore:| by side-to-side anastomosis. Apart from some 
post-operative chest infection, convalescence was un- 


eventful. we 

The patient was seen in the follow-up clinic on 
Feb. 23, 1950, when he showed a remarkable improve- 
ment. He had obviously gained weight and whereas in 
May, 1949, he weighed 7 st., he reported his present 
weight to be 9 st. 3 lb. He had a large appetite and was 
symptom-free. His wife described him as a “ new man ”. 
He was last seen at the follow-up clinic in December, 1950, 
when his appetite was normal, he had no abdominal 
symptoms, his weight was remaining steady at about 
g st., and he had been back at full work for nine months. 

Reference to the photograph (Fig. 407) shows the 
condition of the bowel quite clearly. In the fresh state 
the diverticula varied in size from 0-5 to § cm. in diameter 
and were of typical thin-walled mucosal-herniation type. 
One notable feature was the diminution of the diameter 
of the bowel towards the distal end of the specimen. 
Microscopically muscle hypertrophy was pronounced. 


OTHER CASES IN THE LITERATURE 
DEMONSTRATING CHRONIC 
INTESTINAL OBSTRUCTION 


The following cases have been described by other 
authors and show many features in common with 
Cases 2 and 3 of the writer. 

Butler (1933) describes the case of a man with 
two years’ history of wasting, abdominal discomfort, 
and vomiting. The vomiting was sometimes pre- 
ceded by acute attacks of pain. There had been 
considerable loss of weight. A bismuth meal 
showed multiple fluid levels throughout the small 
intestine, and a very striking X-ray photograph is 
published showing the fluid levels to be in diverticula. 
Laparotomy showed grossly dilated small bowel, 
especially in the upper part. Many diverticula of 
varying sizes were present. 

Nothing was done as no short-circuiting opera- 
tion likely to be of benefit seemed possible and the 
patient was considered unfit for excision of the whole 
of the affected bowel. 

Edwards (1939) describes a case in a man, aged 
75, with a history of attacks of abdominal pain with 
continued discomfort for twenty years. In this case 
a correct radiological diagnosis was made and at 
operation “ the upper part of the jejunum was found 
to be distended and hypertrophied and bearing several 
diverticula, one as large as a tangerine orange ”’. 
Resection with end-to-end anastomosis was per- 
formed. Edwards states that one of the most 
striking features of the specimen was the gross 
hypertrophy of the muscle coat of the bowel and he 
states “‘ there seems little doubt that this hyper- 
trophy of the muscle coat is an important factor in 
the development of these pouches ”’. 

Benson and others (1943) state that non-organic 
chronic small-bowel obstruction was the commonest 
observed complication in their series of 122 cases of 
jejunal diverticulosis. They comment on the dilata- 
tion and hypertrophy of the bowel bearing the 
diverticula and state “‘ the changes in the bowel 
are similar to those found in a loop of intestine which 
has been obstructed mechanically for a long period ”’. 
They describe three cases which illustrate this, two 
of which, in essentials, are similar to the cases 
described above. The third case is of great interest 
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in that an apparently chronically obstructed loop of 
jejunum was found bearing only one diverticulum 
about the size of a walnut and no evidence of mechan- 
ical obstruction was found. The authors commented 
that this appearance of dilatation and hypertrophy 
of the bowel would seem not always adequately to 
be explained by the presence of the diverticula. 
Verster (1937) describes a case in a female, 
aged 21, who had had symptoms since the age of 8. 
On admission she was very emaciated and visible 


FiG. 407.— Case 3. Specimen resected. The size of the 
diverticula is well shown. The diminution in the calibre of 
the bowel towards the distal end of the specimen, where it 
approximates to the size of the normal jejunum, can be seen. 


peristalsis was seen. Laparotomy showed multiple 
diverticula of the proximal jejunum. No adhesions 
or organic obstruction were found and nothing was 
done. She was re-explored a month later, and the 
upper 4} ft. of the jejunum, containing twenty 
diverticula, was removed. 

Mahorner and Kissmer (1947) remark on the 
hypertrophic condition of the muscle layers in these 
cases and say this supports the suggestion that irreg- 
ular contractions are the cause of the diverticulosis. 

Wilkinson and Goffman (1948) state that chronic 
intestinal obstruction is the commonest complication, 
and quote the case of a female, aged 63, with general- 
ized abdominal pain and marked distension, who had 
lost 62 lb. in weight in three years. She complained 
also of eructations and vomiting. On examination 
she presented evidence of recent loss of weight. 
Loops of distended small bowel could be seen 
through the abdominal! wall and were easily palpated. 

A diagnosis was made of chronic small-bowel 
obstruction with remissions and exacerbations. At 
operation, her jejunum was distended and hyper- 
trophied to twice its normal diameter and there were 
multiple diverticula along the mesenteric border for 
3 ft., starting 6 in. below the ligament of Treitz, 
varying in size from a marble to a small orange. 
These authors state that there was no mechanical 
obstruction nor any other significant lesion. Resec- 
tion with side-to-side anastomosis was performed. 
Microscopically the bowel wall was found to be 
hypertrophied. Three and a half years later the 
patient had gained 42 lb. in weight. This case is 
very similar to the writer’s Case 3. 
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Braithwaite 1923) described a case of jejunal 
diverticulosis in which there had been obstructive 
symptoms with vomiting and one large hematemesis 
and in which at the first operation he considered 
resection unwise ; he therefore performed an entero- 
anastomosis to by-pass the affected loop, without any 
resulting improvement in the patient’s condition. 
At a second operation he resected the affected bowel, 
after which the patient reported complete relief from 


symptoms. 
COMMENT 


The writer’s Cases 2 and 3 both presented a 
clinical picture of chronic intestinal obstruction with 
marked deterioration in general health. At operation 
the bowel was found to be dilated and hypertrophied, 
but in neither case was there any evidence of organic 

_obstruction. 

The good results of a short-circuiting operation 
in Case 2 are of interest and are contrary to the 
experience of Braithwaite (1923). 

In Case 3 the radiological picture was typical of 
small-bowel obstruction, and it is only by studying 
the radiographs in the light of the operation findings 
that one can appreciate that some of the fluid levels 
are in diverticula (see Fig. 406). 

It will be seen from Cases 2 and 3 referred to 
above, and from the other cases abstracted from the 
literature, that amongst those cases of jejunal 
diverticulosis attaining clinical significance (apart 
from those presenting as acute emergencies) the syn- 
drome of chronic small-bowel obstruction is a 
common finding. 

At operation, a segment of jejunum (usually the 
most proximal), bearing diverticula and having all 
the appearances of bowel in a state of chronic 
obstruction, is found ; on the other hand, there has 
been no evidence in the cases quoted above of an 
organic obstructing lesion. In particular the case 
described by Benson and others (1943) in which only 
one diverticulum was found in an apparently 
chronically obstructed segment of jejunum, suggests 
that the diverticula may be secondary to the process 
constituting the obstruction. 

The view is put forward, therefore, that there is 
considerable clinical and pathological evidence to 
support the theory of a local bowel dyskinesia in 
which irregular peristalsis occurs in a segment of 
small bowel, and that pulsion diverticula result there- 
from. The.obstruction is, in the first instance, neuro- 
muscular, and the diverticula, as suggested by 
Edwards (1936), are produced by the bowel dyskin- 
esia. Itis possible, however, that once the diverticula 

are formed the obstruction is aggravated and bowel 
hypertrophy further encouraged by the fact that with 
each contraction some intestinal contents will be 
forced into the diverticula instead of being propelled 
along the intestinal tract. This would be analogous 
to the chronic retention which may occur in the 
urinary bladder when a large diverticulum is present, 
as the result of urine being forced into the diverticu- 
lum as the bladder contracts. 


SUMMARY 


1. Three previously unreported cases of jejunal 
diverticulosis are described. Two cases presented 
as chronic intestinal obstruction and the third as an 
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acute abdominal emergency, there being diver iculit 
with perforation. 

2. Those cases presenting as chronic small-bowe| 
obstruction have the following features in common, 
Clinically there is pain, vomiting, loss of weight, ang 
frequently visible peristalsis ; radiologically, fiyi 
levels are seen ; and at operation a segment, usually 
of jejunum, is found which is dilated and hyper. 
trophied and bears multiple diverticula along jt, 
mesenteric border. There is no evidence of ap 
organic obstructing lesion. 

3. The morbid anatomy and the theories of 
pathogenesis are briefly discussed, and references to 
more complete papers on these aspects of the condi- 
tion are given. 

4. The view that some degree of chronic intestinal > 
obstruction due to peristaltic irregularity is intrinsic 
in the primary lesion, rather than a separate com- 
plication, is put forward, and the theory that the 
condition is due to irregular peristalsis is supported, 
Several of many cases previously reported and which 
appear to support this view are quoted. 


My thanks are due to Mr. C. C. Holman for 
permitting me to operate on Case 1, which was under} 
his care; to Mr. W. H. Bailey for permission wf 
publish Case 2; and in particular to Mr. R. O. Le 
for encouragement and advice in preparing this paper 
and for allowing me to operate on Case 3 while under 
his care. 

I should also like to thank Dr. G. Hollingsworth? 


for permission to reproduce the radiograph relating | 


to Case 3, and Mr. E. J. Pamely for kindly photo- 
graphing the specimens shown in Figs. 405 and 407. 
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A CASE OF PRIMARY CARCINOMA OF THE JEJUNUM 
By A. M. THOMAS anpb L. S. A. BOOTHROYD 


ROYAL MASONIC HOSPITAL, LONDON 


A case of primary carcinoma of the jejunum with an 
ynusual presentation and findings occurred recently 
at the Royal Masonic Hospital and the following is 
the case report. 


CASE REPORT 


S. L. G., a company director aged 37, was fit until 
Christmas, 1950, when he began to feel very tired and 
“wanted to sit down all the time”. In January, 1951, 
abdominal pains were first noted and on Feb. 7 he 
reported at the Surgical Out-Patient Department of a 
London hospital. He complained of “ heaviness and 
aching pains in both flanks, inwards and downwards 


Fic. 408.—Line drawing to show palpable tumour on first 
ete to hospital. 


towards the bladder’. A week previously he had experi- 
enced “‘ aching in the legs and sharp pains radiating down 
into the penis on two occasions just before he passed 
water’. These were accompanied by a “ permanent ache 
in both loins and a feeling as if he had a lot of wind”. 
The bowel actions were normal and he had not vomited. 
There was urgency and frequency of micturition (D/N 
—frequent/2-3) with cloudy urine. Examination of the 
abdomen elicited tenderness and guarding in the right 
iliac fossa, but no mass was palpable and there was no 
tenderness on rectal examination. An intravenous pyelo- 
gram revealed no abnormality in the renal tract and a 
diagnosis of subacute appendicitis was made, with arrange- 
ments for appendicectomy at a future date. 

On May 1, 1951, he was admitted to the Royal Masonic 
Hospital for investigation, the attacks of pain having 
continued and increased in frequency and severity. By 
now, too, the character of the pain had changed and it was 
felt all over the abdomen, particularly in the hypogastrium. 
Its onset was sudden and the pains severe, doubling him 
up and “ sharp and biting, like a red hot poker tearing 
through my insides”. They lasted minutes or seconds 
and gradually subsided, leaving a dull ache in the abdomen 
and back. The pain itself was occasionally referred to 
the end of the penis. His bowels still acted normally, 
but he now vomited and his frequency of micturition 
was sometime increased (D/N—}- to 3-hourly/o-3). 
Occasionally micturition provoked his pains and there 
was some strangury, but no hematuria. He was a 
‘bundle of nerves’ and continued to feel very tired, but 
slept badly and anorexia was marked. 


He was of good physique, weighing 156 lb., and 
throughout his illness his weight varied little, showing 
only a small increase. The abdomen was slightly 
prominent and a firm, smooth mass with ill-defined upper 
and medial margins was felt to the right of the midline, 
deep to the abdominal wall (Fig. 408). It was neither 
resonant nor tender and did not move with respiration, 
but was slightly mobile from side to side. No viscus was 
palpable. He was not anemic, his hemoglobin being 


Fic. 409.—Radiograph of abdomen with barium meal and 
localizing wire. 


103 per cent and his leucocytes 12,000 per c.mm. with a 
normal differential count. He was afebrile. A midstream 
specimen of urine was sterile and free from blood, but 
contained an occasional polymorph and amorphous 
phosphates, which would account for the cloudiness. The 
intravenous pyelogram was again normal, apart from some 
calcified mesenteric lymph-glands on the right. 

The radiological findings of a barium meal and follow- 
through (Fig. 409) were reported as follows by Dr. H. 
W. A. Post: “Stomach and duodenum normal. The 
mass in the right of the abdomen is not attached to the 
stomach or duodenum. The mass is adjacent and medial 
to the ascending colon and I cannot separate it from 
the large bowel. Some calcified glands are present in the 
mid-abdomen and the appendix is retrocecal and high in 
position ; some small diverticula are present on the medial 
aspect of the colon. Radiological conclusions: There 
is no evidence of an intrinsic neoplasm of the alimentary 
tract. The mass in the right of the abdomen could be a 
mesenteric cyst or it might be the result of an abscess 
from the appendix or from the diverticula of the ascend- 
ing colon.” 
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Dr. D. Hector Jones reported that there were no 
secondary deposits seen in the chest films. 

The impression at this time was that the mass was 
probably associated with an appendicular or paracolic 
diverticular abscess, but there were many inconsistencies 
in all attempted diagnoses. 

On May 5 it was noted that the mass was still mobile 
and painless, but it was more localized, with a clearly 
defined medial margin. Laparotomy was arranged for 
May 9, but in the afternoon of May 8 he had two attacks 
of abdominal pain similar to those at home. The abdomen 
was now tender on the right, but there was no rigidity ; 
also the mass was tender for the first time. The symptoms 
subsided with rest, but recurred within a few hours and 
by midnight there were signs of general peritonitis with 


Fic. 410.— Line drawing to show palpable tumours on second 
admission to hospital. 


a temperature of 99° F. An emergency laparotomy was 
performed by Sir Cecil Wakeley, with the following 
findings :-— 

1. The peritoneal cavity contained much free blood. 

2. A large mass was felt, loosely adherent to the liver, 
omentum, and, in the right para-umbilical region, to the 
abdominal wall. 

3. When brought out of the wound, it was seen to be 
a large, bluish mass about 3 in. in diameter. It was 
encapsulated by serosa, which had ruptured at one place, 
where it was covered by blood-clot. It was growing from 
a superior aspect of the jejunum. 

4. Nothing else abnormal was noted within the 
abdomen and the mass with its associated loop of gut was 
resected. The continuity of the jejunum was restored by 
a side-to-side anastomosis. 

The post-operative recovery was rapid and uneventful, 
except that on one occasion he reported the occurrence 
of a “* sharp, sudden pain at the lower end of the abdominal 
wound”. There were no physical signs and the pain 
subsided at once. He was discharged 16 days after 
operation, feeling well. A provisional histological diag- 
nosis of anaplastic carcinoma was made and he was asked 
to report for a further survey in two months’ time. 

He remained well for only four weeks and then the 
sharp pains recurred with bouts of abdominal colic, which 
increased in severity and frequency until he was re- 
admitted on July 24. At this time his symptoms were 
similar to those on first admission, but were more severe ; 
also he complained of constipation, a sensation of 
incomplete defecation, and the passage of small stools 
with mucus. There was strangury towards the end of 
micturition. He looked fit and had gained a stone in 
weight since May, but despite this felt ill with marked 
lassitude, anorexia, and insomnia. There were visible 
masses in the inguinal regions (Fig. 410) and that on the 
right was tender and felt as if it were in the abdominal 
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wall. The lump on the left was deep and less tcnde 
Both were firm in consistency, but not hard. A ven§ 


large mass was palpable in the pouch of Douglas on rect meta 


examination and there was some transmission of impuly 
between this and the mass in the right groin. The rect 


FiG. 411.—Posterior view of 


Fic. 412.—Anterior view of primar 
primary neoplasm. 


neoplasm. 


mucosa felt normal. There were no enlarged lymph- 
nodes in the groin, axilla, or neck. 


He became partially obstructed and a_ further 
laparotomy was done on July 25 with the following f 


findings :— 


1. The peritoneal cavity contained a little free sero- Ff 


sanguineous fluid. 


2. The whole of the peritoneum was studded withf 


loosely attached, rounded masses varying in size from: 


Fic. 413.— Cut surface of primary neoplasm. 


pinhead to a plum. Some lay free within the cavity and 
a number were removed for histological examination. 

3. The pelvic cavity was filled by a large mass of 
secondaries, to which loops of small intestine were loosely 
adherent. 

4. The sausage-shaped mass in the right inguinal 
region was extraperitoneal in the anterior abdom nd 
wall and was irremovable. 
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5. The site of the resection showed no signs of 


‘metastasis, the anastomosis was satisfactory, and there was 


e intestinal distension. 

6. There were many nodules of tumour on the surface 
of the liver, but no intrahepatic deposits were felt. 

No further procedure being contemplated, the 


labdomen was closed. 


After this operation the patient lived for 16 days with 


increasing obstruction and distension. 


PATHOLOGY.—This section includes reports on 


Ispecimens removed at two operations and on the autopsy. 


FIG. 414.—Low-power photomicrograph (= 2-05). Entire 
coronal section of tumour within the lumen of the bowel, 
showing normal mucosa at either end; also the tumour 


penetrating the muscle at its base and mingling with the blood- 


clot at the lower edge of the picture. 


_ The first operation specimen consists of a portion of 
jejunum 12 cm. in length. From the upper, serosal 
surface projects a rounded tumour 10 x 8-§ x § cm. 
Figs. 411, 412). It is sessile and attached to the wall of 
the jejunum over an area § cm. in diameter. The tumour 
is encapsulated, the capsule being continuous with the 
serosa. There is a ragged, gaping tear § cm. in length 
in the capsule on the anterior aspect of the tumour, 
revealing blood-clot and scanty, friable fragments of 
neoplastic tissue within (Fig. 412). The tumour is 
penetrating the capsule posteriorly over a triangular area 
7 4°§ cm. (Fig. 411). The surface here is roughened 
and associated with recent fibrous adhesions. ere is 
a raised nodule (N in Fig. 411) 2 cm. in diameter between 
these adhesions and the jejunum. Apart from these two 
areas, the outer surface of the tumour is smooth, shiny, 
and greyish-white in appearance, with scattered under- 
lying hemorrhages. The wall of the jejunum shows 
slight thickening and congestion between the mesenteric 
and tumour attachments. The jejunum is 3 cm. in 
diameter both above and below the neoplasm and shows 
slight thickening of the wall, involving both muscle layers 
and mucosa. 
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The cut surface of the specimen was examined after 
bisecting it in the longitudinal axis of the bowel (Fig. 413). 
There is a nodular, white, neoplastic mass growing from 
the wall of the jejunum and projecting up to 2°5 cm. 
into the lumen. The tumour here is sessile, with a base 
3°7 cm. in diameter. At the edge it appears to be 
continuous with the mucosa with a fairly sharp line of 
demarcation (Fig. 414); it shows patchy central ulcera- 
tion and disappearance of the mucosa. Penetration of 
the muscle layers is complete in the centre of the tumour 
and lessens towards the edge. At the centre the tumour 


Fic. 415.—High-power photomicrograph of primary 
tumour, showing anaplastic cells with rather large, hyper- 
chromatic nuclei. Hematoxylin and eosin. (* 240.) 


extends through the serosa and can be seen in continuity 
with white, neoplastic fragments lying in a mass of blood- 
clot outside the bowel wall. The capsule varies in 
thickness from 8 mm. to 1 mm. The cut surface of the 
tumour within the bowel is white, homogeneous, 
avascular and without necrosis. This portion is firm and 
rubbery in distinction to the friable necrotic tumour out- 
side the bowel. The mucosa opposite the tumour is 
flattened, compressed and devoid of rugz, the growth 
almost obstructing the bowel. 

Histology.—Sections show the tumour to consist of 
anaplastic cells arranged in rounded groups and columns, 
separated by connective tissue (Figs. 414, 415). The cells 
are rounded or oval, with scanty cytoplasm and are about 
10 mm. in diameter. The nuclei are rounded, fairly 
regular and hyperchromatic, with occasional mitoses. 
Some areas show groups of naked nuclei arranged in 
rosettes and suggestive of a neuroblastoma. In the 
hemorrhagic portion of tumour the cells are more 
pleomorphic, but necrosis is conspicuously absent from 
the tumour within the bowel. Ulceration of the mucosa 
is incomplete and lateral spread is not marked. The 
mucosa near and over the tumour shows eosinophil and 
plasma-cell infiltration and distortion of the glands. An 
attempt was made to trace the genesis of the neoplasm 
from the epithelium of these distorted glands, but the 
transition was not convincing. Stains for argentaffin 
granules are negative, carcinoid thus being excluded. A 
provisional diagnosis of anaplastic carcinoma was made. 
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The second operation specimen consists of a number of 
omental nodules, the largest being 6 x 4 x 3cm. They 
are similar, with a smooth surface showing slight lobula- 
tion. They are white and neoplastic with some hemor- 
rhagic areas. Necrosis is marked, the nodules being soft, 
often with central liquefaction. Sections show anaplastic 
tumour deposits similar in type to the primary growth. 
The cells are often necrotic and mitgses are now numerous 
in some areas. 

At AuTopsy.— 

External Examination.—The body is that of a male 
of good physique in keeping with his age. There is no 


Fic. 416.—Gross specimen showing huge mass of tumour 
nodules hanging from the transverse colon (C). 


emaciation, jaundice, or edema. There is a recent mid- 
line incision in the lower abdomen. The abdomen is 
markedly distended, particularly the lower half. 

Internal Examination.— 

Abdominal cavity: The mesentery, omentum, and 
peritoneum are throughout studded with very numerous 
nodules of tumour. These are white and the cut surface 
is homogeneous. They are often soft with central 
necrosis and liquefaction. The largest nodules are in 
the pouch of Douglas, where there are two, each 7 cm. 
in diameter. The intestines are distended, the chief 
obstruction appearing to be in the left iliac fossa. 
However, there is a very large amount of growth in 
the pelvis and all the intestines in this area are matted 
and bound down to it. The greater omentum is full of 
tumour, the largest mass (Fig. 416) attached to the colon 
weighing 1-7 kg. or 3:75 lb. There is no evidence of 
glandular metastasis. Thus the glands of the portal 
fissure are not involved, although there are superficial 
nodules on the peritoneal surface of the liver nearby 


(Figs. 417-420). The under-surface of the diap iragn 
is also studded with tumour (Fig. 417, D). The jejung 
anastomosis performed at the first operation is satis/actory 
and free from tumour. The intestines show no othe 
mucosal growth. The pancreas and spleen appear norma) 
Respiratory system: There are small bilateral pleur,) 
effusions (less than 100 ml.). There are no pleurl 
adhesions. The lungs show hypostasis and collapse of 
both lower lobes. There are no pulmonary or mediastin, 
metastases. 
Cardiovascular system 
Excretory system Nothing abnormal 
Reticulc-endothelial system detected. 
Central nervous system 


DISCUSSION 


The incidence of carcinoma of the small intestine 
is stated by Pridgen, Mayo, and Dockerty (1950) \ 
be 1 per cent of all carcinomas of the gastro-intestinal 
tract. Most other surveys quote figures which ar 
misleading, firstly owing to the inclusion of tumour 
which are not carcinomata, and secondly because 
their figures are not strictly comparable. For 
instance, Ewing (1931) expressed the incidence of 
small-intestinal carcinomata as 7 per cent of carcino- 
mata of the intestines, but excluded the stomach: 
Eger (1933) stated that the incidence was 0:03 per 
cent of 350,000 autopsies. The report of Pridgen and 
others was based on 63 carcinomata of the jejunum 
and ileum seen at the Mayo Clinic from 1907 w 
1947. The specimens were re-examined _histo- 
logically and carcinoids were excluded. If their 
figure of 1 per cent is accepted, the condition i: 
sufficiently common to be considered in _ the 
differential diagnosis of abdominal neoplasms. 

The clinical presentation usually conforms to one 
of three syndromes (Pridgen and others, 1950). 

1. The anemic syndrome, with “ fatiguability, 
weakness, continued tiredness, shortness of breath 
on exertion, and other symptoms related to anemia” 

2. The obstructive syndrome, the commonest, in 
which there are symptoms of increasing obstruction 

3. The perforative syndrome, with “ definitel) 
localized referred pain. The lesion had perforatei 
the bowel wall and involved the parietal nerves ”. 

The present case is atypical in that marked 
lassitude was present without anzmia for five 
months ; the lassitude must therefore have been 
due to some other cause. Secondly there was m 
perforation in the strict sense, although this wa 
simulated. And lastly the tumour itself was unusu 
in that, on palpation, it appeared to be too large w 
be within the lumen of the small intestine withou 
causing obstruction; also it was more fixed tha 
one would have expected of a tumour of the jejunum 
or ileum. 

The clinical diagnosis in this case was obscure and 
it would seem to us.that the figures of the May 
Clinic (Pridgen and others, 1950) do not represent th 
likelihood of diagnosing a jejunal or ileal carcinoma 1 
general surgical practice. Since 1927 19 such cas¢s 
have been examined there radiologically and in only 
I was a lesion of the small intestine missed. 
It is not stated how often a firm diagnosis 0 
‘carcinoma’ as opposed to ‘lesion’ was made, 
nor how often a carcinoma was diagnosed in error. 
The diagnosis of carcinoma of the small intestine 
chiefly a radiological one, but it involves elaboratt 
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FIG. 419.—Low-power photomicrograph ( 7:5). Entire FIG. 420.— Photomicrograph from edge of a liver nodule 
section of a superficial liver nodule with mini invasion of showing fibrous capsule ; also trabecule separating groups of 
the parenchyma, just beginning at ‘ S$’. tumour cells. Hematoxylin and eosin. (x 60.) 
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and time-consuming techniques, which are not 
practicable unless the diagnosis is suggested on 
clinical grounds. Such a suggestion is only likely 
to be forthcoming in the presence of obstruction, 
which occurs in 75 per cent of cases, or of a palpable 
tumour, which occurs in 45 per cent of cases. Even 
in the presence of a palpable tumour it may be 
difficult to distinguish the carcinoma from benign 
neoplasms of the small intestine and impossible to 
distinguish it from other malignant ones. For, as 
Wakeley and Paul (1931) point out, although tumours 
of the small intestine are best classified on a patho- 
logical basis, the clinical picture produced depends 
on their physical characteristics. In spite of the 
Mayo Clinic successes, we submit that carcinoma 
of the small intestine is often a difficult and not 
infrequently an impossible diagnosis to establish 
pre-operatively. 

Prognosis: This tumour ran an extremely rapid 
course, the patient surviving for nine months after 
the first symptoms and for only three months after 
the first operation. This contrasts with Pridgen’s 
grade 4 carcinoma cases, the mean survival time of 
which after operation was 1:24 years. The tumour 
was far more rapidly growing than one would have 
expected from its histology: in spite of the cells 
being anaplastic, they were quite regular with few 
mitoses and their invasive qualities were not impres- 
sive. We consider that prognoses of these cases 
given in the past without clinical staging and histo- 
logical grading are of little value, as tumours of 
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different grades and stages are not comparable jp 
their behaviour. 

The pathology of this neoplasm is of interes 
chiefly on account of the difficulty of making ap 
absolute diagnosis. Some of the liver metastases 
and parts of the primary tumour within the bowel 
showed immaculate cell rosettes and closely 
resembled a neuroblastoma. However, the naturaj § 
history of this case and the method of spread are 
quite unlike that of a neuroblastoma. The diagnosis 
of anaplastic carcinoma was therefore preferred, 
although even this presents its paradoxes, such as 
the absence of lymphatic metastases in so anaplastic 
a tumour. 


SUMMARY 


A case of anaplastic carcinoma of the jejunum js 
described with clinical, pathological, and radiological 
findings. 


We should like to thank Sir Cecil Wakeley for 
permission to publish this case and for his criticism, 
help and encouragement. 
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CUTANEOUS malignant melanoma is a comparatively 
uncommon condition and the total experience of 
most surgeons is consequently limited. It is widely 
acknowledged and recorded that the lesion varies 
greatly in its clinical and histological appearances 
and that the prognosis is almost equally variable 
without any demonstrably consistent relationship 
to those appearances. It is probably correct to 
state that the prognosis is generally considered to 
be gloomy and that the individual approach to the 
problem tends to be somewhat fatalistic. Yet, when 
compared with such scourges as carcinoma of the 
bronchus and stomach, the outlook is much more 
favourable. Certain features, for example the 
cutaneous origin, and the tendency to spread by 
known lymphatic pathways, permit of possible early 
recognition and treatment and thus lend themselves 
to more favourable prognosis. Other features, e.g., 
the varying activity of the tumour, early blood 
spread, and the inadequacy of initial surgical treat- 
ment, tend to have an adverse influence. 

The basis of all treatment is wide local excision, 
but no standard for this has been accepted and 
interpretation varies greatly. The temptation to 
obtain primary wound union by suture often over- 
comes the desire to be sufficiently radical. Further, 
knowing that in many cases the condition is and 
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remains for a long time essentially local in its effects, 
many experienced surgeons limit initial treatment 
to what is little more than a toilet operation. If the 
tumour recurs locally, more radical measures are 
adopted. If distant metastases appear without local 
recurrence, it is assumed, probably correctly, that 
the disease was already disseminated before the first 
excision was performed and that more radical initial 
treatment would have been unnecessary and un- 
profitable mutilation. 

From purely pathological considerations, the 
principles of Sampson Handley (1907) as practised 
by Hogarth Pringle (1908) and Pack (1945) are ideal, 
and in certain regions practical, ¢.g., chest wall and 
thigh. When the main lesion is at a distance from 
the regional lymph-glands, e.g., foot and hand, the 
ideal is much less easily attained and the additional 
necessary mutilation may not appeal to either patient 
or surgeon. Pack (1945) found lymph-gland involve- 
ment in 40 per cent of cases which were clinically 
local lesions and this lends compelling support to 
Handley’s plea for extensive local excision and block 
dissection of lymphatics in continuity. But as Pack 
(1945) points out, this really entails consideration 
of disarticulation at the hip- and shoulder-joint for 
digital lesions. Few general surgeons would care 
to be so radical on account of the considerable risk 


and 
long 
q 
but 
wou 
Wik 
a cc 
prog 
betv 
of t 
dem 
mel: 
to 
anti 
resu 
logi 
mel 
teac 
and 
193 
nur 
the 
trac 
the dia 
pre 
clin 
stre 
rele 
Poy 
not 
wa: 
few 
P Th 
aft 
fol 
se’ 
re: 
: di 
fir 


MALIGNANT CUTANEOUS MELANOMA 


and disability entailed for a doubtful gain in ultimate 
longevity. 

The rate of growth and spread is very variable, 
but if it could be accurately assessed treatment 
would rest on a more rational basis. In a study of 
malignant melanoma of the uveal tract, Callander, 
Wilder, and Ash (1942) claimed to have established 
' a correlation between histological appearances and 
prognosis ; they also noted a significant relationship 
between high mortality and low reticulin content 
of the tumour. Ackerman (1948) was unable to 
demonstrate any similar relationship in cutaneous 
melanoma. 

The present study was undertaken in an attempt 
to establish a basis for planning treatment on 
anticipated prognosis. The paper is in four parts. 

1. Presentation of the clinical material and 
results. 

2. A statistical appreciation of survival rates 
where figures were sufficient for such analysis. 

3. Histological review of the available patho- 
logical material. 

4. Discussion. 


FOLLOW-UP INVESTIGATION OF 142 
CASES OF MALIGNANT MELANOMA 


A follow-up investigation of all cases of malignant 
melanoma treated as in-patients in the three large 
teaching hospitals in Glasgow—the Royal, Western, 
and Victoria Infirmaries—during the period January, 
1939, to October, 1949, was carried out. The total 
number of cases was 142; 46 were still alive, and of 
these 42 were seen and examined. All cases were 
traced and the cause of death ascertained. The 
diagnosis had been proved by histological examination 
pre- or post-mortem in 128 cases and made on 
clinical grounds in the remainder. It must be 
stressed that these numbers have probably no 
relationship to the incidence of this disease in the 
population ; the number treated as out-patients is 
not known, and in 1939-45 priority of admission 
was given to war emergencies. It was noticed that 
fewer cases were admitted during this period. 
Three of the cutaneous cases were first observed 


Table I.—AGE AND SEX DISTRIBUTION 


AGE GRouP FEMALES 


UOUSL OW 


85 and over 


Total 


a 


after March, 1949, and have therefore not been 
followed for a full year. These three cases, with the 
seven eye cases, are excluded from the tables of 
results which are thus based on 132 cases. 

Age and Sex Distribution.—The age and sex 
distribution is shown in Table I and confirms the 
findings of others (Pack, 1945, Wright, 1949) that 
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the incidence is higher in females and maximal in 
the fifth to the eighth decades. 

Site Distribution.—The site distribution of the 
132 cases is shown in Table II. 

The commonest site is the lower extremity, with 
the greatest concentration around the foot and ankle. 
This has been adduced (Wright, 1949) as evidence 


Table II.—S1TE DISTRIBUTION 


SITE Mates | FeMALES| TOTAL 


Head and neck 
Trunk 


Upper extremity 
Lower extremity 
Vulva 

Anorectal 
Caecum 
Perineum 

Penis 

Tonsil 


a 
OO 


Total 


w 
N 


in favour of the influence of trauma on the occurrence 
of malignant change in pre-existing nevi. In the 
upper limb, six of the cases were subungual in origin 
and the other two were situated on the forearm. 
Seven cases of melanoma of the uveal tract were 
found, but as the majority of such cases are referred 
to the various ophthalmic hospitals in the city, they 
are excluded from the review. 

Role of Trauma.—lIn this series, in only 6 
cases, i.e., 4°5 per cent, was there a clear history of 
antecedent trauma. The role of trauma has given 
rise to much conjecture, but proof of its true 
importance seems impossible and it has perhaps 
been exaggerated. 

Origin in a Pre-existing Mole.—Origin in a 
pre-existing mole was recorded in §2 cases, i.e., 39°3 
per cent, but the precise appearances of the original 
mole were rarely sufficiently well recorded to be of 
any value. Nevertheless, this figure compares 
reasonably with other published figures, e.g., 
Ackerman (1948), 61 per cent, Pack (1945), 50 per 
cent, and Wright (1949), 22 per cent. 

The Extent of Disease when first observed. 
—The extent of the disease when first observed is 
shown in Table III. The disease was considered 


Table II].—DISTRIBUTION ACCORDING TO EXTENT 
OF DISEASE 


MALES | FEMALES 


30 68 
17 17 


47 85 


local when there was no evidence of spread to the 
regional lymphatics, lymph-nodes, or beyond. 
Treatment.—In the 98 cases with local lesions, 
the treatment was by local excision in 92. In the 
34 cases where the disease had spread, an attempt 
at radical treatment was made in only 17. Moreover, 
the local excision carried out in many cases fell 
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considerably short of the ideal (Pack, 1945), i.e., an 
excision including the lesion with a surrounding 
margin of 5 cm. of healthy skin and down to and 
including a wider area of deep fascia. 

The end-results must be judged with these facts 
in mind. 

Results.—A precise evaluation of the results of 
treatment is impossible, but certain generalizations 
can be made. Lesions of the head, neck, trunk, 
and perineum are unfavourable. Lesions of the 
extremities appear to have a better prognosis, and 
the more peripheral the lesion the better the prog- 
nosis. As regards subungual melanoma, in this 
series the number is small, viz., 8 cases, and of these 
87:5 per cent were alive after five years, and 50 per 
cent after ten years. The prognosis for this site 
according to Pack (1939) and Wright (1949) is not 
always so favourable. 


STATISTICAL APPRECIATION OF 
SURVIVAL RATES 


Survival Rates.—The survival rates of the 132 
cases for the 10 years after the first date of observation 
have been calculated separately for males and females, 
and for ages under 50, and for 50 years and over. 
The numbers of cases observed from March, 1939, 
to February, 1949, inclusive are shown in Table IV, 
but it should be noted that the number in the first 


Table IV.—NUMBER OF NEW CASES OBSERVED 


EacH YEAR 
MALES FEMALES 
Under | 50 and | Under | 50 and 
50 over 50 over 

1940 9 10 10 16 45 
1941 I 2 2 3 8 
1942 I sean I 5 7 
1943 — 2 2 4 8 
1944 3 5 10 
1945 I 5 3 II 
1946 I 3 a 7 15 
1947 — I 2 2 5 
1948 2 I I 4 8 
1949 2 4 4 5 15 

Total 19 28 36 49 132 


year includes 17 males and 20 females whose first 
date of observation occurred prior to March, 1939. 

The numbers alive on each anniversary out of 
100 cases are shown in Table V. Since the dates of 
observation and death were given by month and 
year it was necessary to modify the cases in which 
a patient had lived an exact number of years. Thus 
if two patients had first been observed in October, 
1946, and had both died in October, 1948, one was 
assumed to have died before the second anniversary, 
and the other before the third. For one patient 
observed again for two years, 0-5 was assumed for 
the second anniversary and 0-5 for the third. 
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In order to assess the effects of the disease op 
duration of life, the survival rates, I, of Tab'e y, 
have been compared with survival rates I’, obt ined 
from a group of individuals identical in number, age, 
sex, and period of observation as the melanoma cases, 


Table V.—NUMBER ALIVE AT EACH ANNIVERSARY 
OUT OF 100 CASES, I, 


MALES FEMALES 
Under | 5°) | rotat | Under | | Total Tora 
5° over 5° over 
° 100 | 100] 100 | 100 | 100] 100 | 100 
I 87 93 90 94 82 87 88 
60 | 77] 70] 90 | SS} 70] 70 
3 sz | s7| 8 | 38] s8 38 
4 45 38 40 81 28 50 47 
5 45 27 33 77 23 45 4! 
6 30 11 18 66 20] 39 31 
7 59 17 34 25 
8 so | 17| 34 23 
9 59 17| 34 23 
59 14 | 32 22 


but subjected to the standard death-rates given in 
the Registrar-General’s Report, Vol. 78, Supplement 
(Scotland). 

The survival rates I’, and the standardized 
survival rates are compared graphically in Figs. 421 
and 422. 

At the fifth anniversary it is seen (Fig. 421) that 
survivors amongst all males and females were 47 
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Fic. 421.—Cutaneous malignant melanoma—comparison 
of standard survival rates (I’,) with standardized survival rates 
(1001,/I’,)—total cases. 


per cent of the number expected at the standard 
death-rates, but the survivors amongst females under 
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50 years of age were 79 per cent of the number Among females there is a ‘ significant ’ difference 
expected at the standard death-rates (Fig. 422). in age between head and neck and lower extremity, 

Survival Rates according to Site.—Investiga- but there are no ‘significant’ differences between 
tion showed that for the three sites—head and neck, any two sites for males. There is, however, a 
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Fic. 422.—Cutaneous malignant | omparison of standard survival rates (I’,) with standardized survival rates 


(100I1,/I’z) for males and females under 50, and 50 and over. 


trunk, and lower extremity—the survival rates, for ‘ significant’ difference between the mean ages of 
females of age 50 and over, were much the same. males and females for the lower extremity. 
For the same three sites males of all ages showed 


little difference between = survival rates. a HISTOLOGICAL APPEARANCES 
to the few cases available it was not possible to : 
separate the males into the two age groups. An In 1939 Wilder and Callander correlated the 


histological appearances of 253 malignant melanomata 
of the uveal tract with the prognosis. 
Their classification consisted of five types :— 


analysis of females under 50 years of age gave the 
results as shown in Table VI, in which the lower 


sean dl rates are compared against those for all Spindle A.—The nucleus has a delicate reticular 
The rates are not significantly different for the pe son with an ill-defined or indistinguishable 


first five years, and in view of this and the fact that 


the number exposed to risk after the fifth anniversary Spindle B.—The nucleus contains a rather coarse 


network and a prominent nucleolus. 


Table VI.— NuMBER ALIVE AT EACH ANNIVERSARY OUT OF Fascicular.—The cells are arranged in parallel 
100 CASES. FEMALES: UNDER 50 YEARS OF AGE bundles and each cell is of the Spindle B type. 
— Epithelioid.—The cells are round or polygonal, 
$ large, and show variation in size and shape. The 
ITE 
YEAR OF nucleus is large, round, with a prominent nucleolus. 
OBSERVATION Ob Lower 
rs | extremity Table VII.—MEAN AGE AT ONSET. -+ STANDARD 
ERROR OF MEAN 
° 100 100 
M: FEMALES 
98 SITE (AGE (AGE IN YEARS) 
2 84 
3 81 85 Head and neck 494+ 7S 562 + 48 
4 74 85 Trunk 45°5 + 6°5 469 +47 
5 63 85 Lower extremity | $3°4 + 3°3 44°0 + 2°9 
6 38 85 Upper extremity 493 +54 45°8 + 9°6 
is very small, it cannot be said that the lower extremity Mixed Type.—Two or more of the other varieties 
site shows a better prognosis than all other sites. of cells are admixed. The most usual combination 
It is interesting to note that the mean age of is of Spindle B and epithelioid cells. 
females with lower extremity lesions is lower than In addition to the cellular classification Wilder 
for any other site, as shown in Table VII. and Callander evaluated the reticulin content of th 
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tumour. The prognostic value of these observations 
is seen in Table VIII taken from Moore (1944), 
summarizing their findings. 


Table VIII.—PROGNOSIS OF HISTOLOGICAL TYPES 


Spindle A No fibres 

Spindle B Less than 50 per cent 
Fascicular About §0 per cent 
Epithelioid More than 50 per cent 
Mixed Fibres in all areas 


The present study has been undertaken in order 
to see how far these considerations hold for malignant 
melanoma of the skin. 

Blocks of tissue fixed for the most part in corrosive 
formol were available from 47 cases. Sections were 


FiG. 423.—Epithelioid ar of — melanoma. (H. & E.) 
xX 270. 


stained by hemalum and eosin and Rannie’s modifica- 
- of Gordon and Sweet’s method for reticulin 
bres. 

It was found possible to classify the histological 
types in a manner similar to Wilder and Callander 
and examples are shown in Figs. 423-429. 

Estimation of the reticulin content of the tumours 
was done following Wilder and Callander as follows : 


425.—Spindle B type melanoma. (H. & 
x 270. 


© pindle A type of mali 
7 of malignant melanoma : 
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Fic. 426.—Reticulum type 1. (Gordon and Sweet’s method.) 
(= 4$0.) (* 4§0.) 


) Fic. 428.—Reticulum type and Sweet’s method.) 


F 


MALIGNANT CUTANEOUS MELANOMA 
FIG. 429.—Reticulum tyye 3. (Gordon and Sweet’s method.) 
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Group 1.—Tumours with no reticulin fibres or 
fibres only in the interlobular septa. 

Group 2.—Tumours having areas with and 
without fibres. This group is subdivided into three : 
(a) tumours having a definite preponderance of 
fibreless areas ; (b) tumours having areas with and 
without fibres approximately equal; (c) tumours 
ae a definite preponderance of areas containing 

bres. 

Group 3.—Tumours having in all areas fibres 
forming a network around individual cells. 

All sections were examined independently of any 
clinical knowledge of the cases, and after a decision 
had been reached on cell type and reticulin content 


PERCENTAGE | PERCENTAGE 

DEAD IN DEAD IN 
CELL Type | Five Years: | Five YEARS: 
PRESENT WILDER AND 


SERIES CALLANDER 
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Table IX.—COMPARISON OF MORTALITY OF MALIGNANT MELANOMA 
WITH THE FIGURES OF CALLANDER AND WILDER 


good effect. Howes (1944) found no _ beneficial 
effect with similar treatment in a case of conjunctival 
melanoma. The adverse effect of pregnancy on :nel- 
anoma is well known (Ackerman, 1948, Pack and 
Scharnagel, 1951) and is strikingly illustrated by two 
cases in this series who had rapid increase of the 
primary lesion and development of metastases during 
pregnancy. The true significance of these features 
may be that they underline the biochemical relation- 
ship of melanin precursors to the products of the 
suprarenal gland. 

In this connexion, one case in this series, a female, 
had a melanoma containing little pigment removed 
by amputation of the fourth toe. Nine years later 


PERCENTAGE 

PERCENTAGE DEAD IN 
CONTENT DEAD IN Five YEARS : 
Five YEARS | WILDER AND 
CALLANDER 


Spindle A, 55 ° 
9 cases 


Spindle B, 80 21 
cases 


Fascicular, 100 50 
I case 


Epithelioid, 82 80 
28 cases 


Mixed, 4 50 65 
cases 


3 
7 cases 


the results were handed to my clinical colleagues 
who filled in the actual survival period. 

Table IX shows the results obtained compared 
with those of Wilder and Callander. 

It can be seen that although it is possible to split 
cutaneous melanomata into these histological types 
and fibre content groups the prognostic use of such 
splitting would appear to be without value. This 
finding confirms the results of Pack and others (1951), 
who also found the Wilder and Callander grouping 
to be of no prognostic value. 


DISCUSSION 


The purpose of this study was to find a rational 
basis for treatment. The factors investigated were 
sex and site incidence, histological features, and 
initial treatment and extent of the disease. 

Sex Incidence.—In this series as in others 
(Wright, 1949, Pack, 1945) there was a preponderance 
of females at all ages and in all sites. Statistical 
analysis shows that, in this series at least, the 
prognosis in females under 50 years, i.e., pre- 
menopausal years, is noticeably better than in 
females over 50 or in males of any age. This 
feature has not, so far as we are aware, been stressed 
previously, and it would be interesting to have the 
results of similar surveys of other large series. The 
importance of sex hormones in relation to the 
disease has been stressed in other connexions, viz., 
the rarity of malignant melanoma before puberty 
(Pack, 1945) and in castrates. Herbst (1943) castrated 


a patient with melanoma of the choroid and claimed 


the fifth toe was removed because of the appearance 
on its lateral aspect of a deeply pigmented melanoma. 
Sections along the entire margin of the amputated 
digit showed no evidence of permeation of tumour 
to the line of excision and the histology showed the 
presence of junctional change (Allen, 1949) indicative 
of a primary tumour. A year later this same patient 
developed three pigmented and apparently primary 
tumours on the dorsum of the third toe quite remote 
from the scar of either operation. This suggests 
some disorder of skin metabolism resulting in the 
appearance of multiple tumours. In several other 
cases the initial lesion was multiple. 

Site.—The lower limb is the site of maximum 
incidence, with the majority of lesions grouped near 
the ankle and especially the medial and postero- 
medial aspects. It is difficult to ascribe any 
significance to this and certainly, from this series, 
trauma cannot be seriously considered. Only 2 of 
the lower limb cases were subungual and only | 
involved the sole, and these sites must be as liable 
to trauma as any other. After exposure to sunlight 
the subsequent pigmentation tends to persist for 
longer in the lower than in the upper limbs. It may 
be that there is a greater concentration of melano- 
blasts or precursors in the skin of the lower limbs 
and head and neck than in the upper limbs. Again, 
the difference may lie in the thickness and toughness 
of the skin in various sites; lower limb skin is 
thicker than upper limb skin. 

In the upper limb cases in this series, 6 were 
subungual and all survived more than § years despite 
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quite inadequate initial treatment. All were treated 
in the beginning as chronic sepsis. These cases 
recurred locally and distant metastases were long 
delayed. 

__Our impression had been that apart from perineal 
lesions, those occurring on the trunk carried the 
worst prognosis in both sexes. Indeed the more 
central the lesion the worse the prognosis. Statistical 
analysis with the numbers available does not support 
this impression. Further, treatment of peripheral 
lesions can be less mutilating and more rational than 
is possible for many trunk lesions, especially those 
in which it is impossible to decide to which regional 
lymph-nodes metastasis is likely to occur. 

Histological Features.—The criteria of 
Callander, Wilder, and Ash (1942) were applied to all 
available material, from 47 cases, and our findings 
confirm those of Ackerman (1949) that the cell 
type, reticulum content, and melanin content bore 
no relationship to prognosis. 

Extent of Disease and Treatment.—lIt has 
not been possible in this series to assess the effect 
of adequate initial treatment. So often, and indeed 
in 92 cases in which the lesion was clinically local, 
the treatment was local excision only and often, 
judged by ideal standards, the local excision had 
been inadequate. Nevertheless, about 40 per cent 
survived five years. Jt would seem reasonable to 
expect a much better survival rate if the initial treat- 
ment had been suitably radical. 

The principle of surgical extirpation of carcinoma 
is to remove the primary lesion with a wide margin 
of surrounding apparently healthy tissue together 
with the lymphatics to and including the nearest 
major regional lymph-glands. These principles are 
recognized and practised in the radical procedures 
for carcinoma of breast (Halsted), carcinoma of 
rectum (Miles), etc. Yet many surgeons do not 
apply these same principles when confronted with 
malignant melanomata. 

It would seem profitable therefore to lay down 
certain standard procedures to be carried out for 
operable melanomata in all sites and to suggest the 
formation of a central melanoma registry. Samples 
of all material excised in accordance with these 
standards could be collected and, after examination, 
passed to the registry. This would permit of further 
planned histological and biochemical study of a 
large mass of material and it would seem that this 
latter approach is more likely to provide the ultimate 
solution of the problem of this tissue dyscrasia. 
The final cure is more likely to come from biochemical 
control than from the surgeon’s knife. The following 
standard procedures are suggested and, in all, wide 
local excision is taken to mean the removal of a §-cm. 
margin of healthy skin and a wider excision of 
the underlying deep fascia. In some sites this 
will mean that closure by suture will be impossible 
and grafting of the defect an essential part of the 
treatment. 

Biopsy of a suspected cutaneous melanoma should 
not be performed. The lesion should be excised in toto 
with a 5-cm. margin of apparently healthy skin, and 
should histology confirm that the lesion is a melan- 
oma, further procedures appropriate to the site should 
be performed. Table X gives suggested standard 
procedures. 
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Pack (1945) recommends that the lymph field 
dissection be postponed for a few weeks after excision 
of the primary in the hope of entrapping any slow- 
moving emboli. Though there may be an advantage 
in this we feel that there is danger in postponement. 
As the same author has shown, in lesions clinically 
local, the regional lymph-glands are involved in 40 
per cent of cases (Pack and Adair, 1939). 

Major amputations and disarticulations, ideal 
radically, are unpleasant to contemplate in the early 
case and probably useless in the late. 

In the elderly or unfit and in certain cases where 
the disease is clearly beyond radical treatment, local 


Table X.—SUGGESTED STANDARD PROCEDURES 
Subungual 
and 
digital 


Amputation of the digit at the metacarpo- or metatarso- 
phalangeal joint or through the base of the proxi 
phalanx in the hallux or thumb. Block dissection of 
the axillary or groin lymph-nodes should be performed. 


Wide local excision and grafting of defect with axillary 
dissection. 


Hand 


Foot Syme amputation for fore-foot lesion. Lower leg 
amputation for hind-foot or heel lesions; in either 


case groin gland clearance. 


Wide local excision and grafting of defect. Axillary or 
groin clearance. 


Forearm 
and leg 


Arm and 
thigh 
Trunk 


Wide excision and block dissection of axilla or groin in 
block continuity. 


Wide local excision and gland dissection of appropriate 
region. 


Wide local excision and plastic repair. Block dissec- 
tion of cervical lymph-nodes. 


Head and 
neck 


incomplete excision as a means of getting rid of an 
ulcerating or bleeding lesion is definitely worth while. 
The added comfort to the patient far outweighs the 
doubtful risk of accelerating distant spread or local 
activity. Such toilet treatment proved most 
satisfying in several cases in this series. 

In all excisions, gland dissection should, if 
feasible, be continued to those glands above the 
highest apparently involved as advocated by Pringle 
(1908). 

Radiotherapy has no curative value, the lesion 
being as resistant as the surrounding skin. 

Until more is known of the histology, bio- 
chemistry, and factors which stimulate the tumour, 
the authors feel that the greatest progress can be 
made by applying to melanoma the radical principles 
which are accepted for other malignant lesions. 


SUMMARY 


1. A follow-up study of all cases of malignant 
melanoma treated as in-patients in three large 
hospitals in Glasgow over a 12-year period is pre- 
sented. The series included 132 cases of malignant 
cutaneous melanoma and these were all traced. 

2. A statistical analysis of the results of treatment 
is presented. The over-all 5-year survival rate was 
41 percent. The 5-year survival rate of females under 
the age of 50 was 74 per cent. 

3. Material was available from 47 cases and this 
was studied histologically and the criteria of Wilder 
and Callender applied. No reliable index as to prog- 
nosis was obtained. 
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4. The effect of age and sex incidence, site, and 
histological features on prognosis is discussed and a 
plea made for the application of standard radical 
procedures in treatment. The outlook appears to be 
less gloomy than is widely acknowledged. 


We would particularly acknowledge our indebted- 
ness to Dr. W. Robb, of the Mathematics Depart- 
ment, Glasgow University, for the immense amount 
of care and patience he has exercised in demonstrating 
to us how wrong our clinical impressions could be 
and for the preparation of part of this paper. We 
have much appreciated also the willing co-operation 
of the Medical Superintendents and Surgical Chiefs, 
and Pathologists of the Royal, Western, and Victoria 
Infirmaries for allowing us access to their records, 
cases, and pathological material, and for many per- 
sonal impressions. We wish to thank Professor 
D. F. Cappell and Professor C. F. W. Illingworth 
for advice and helpful criticism. 
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THE neoplastic diseases which affect children differ 
markedly from those encountered among adults. 
Three-quarters of the tumourst of adult life occur 
in the digestive, respiratory, and genital systems, 
whereas three-quarters of the tumours of childhood 
occur in the nervous and urinary systems. In adults, 
the majority of tumours are carcinomata, but these 
are rare in childhood, in which three out of five 
tumours are embryonic. Similarly, clear differences 
are apparent when the group of intracranial tumours 
is considered alone. Meningiomata and ‘ anaplastic ’ 
cerebral astrocytomata comprise about 40 per cent of 
the tumours of adult life. Both these growths are 
rare in children, in whom medulloblastomata and 
‘ diffuse ’ or ‘ nodular’ astrocytomata predominate. 
Again, the majority of adult tumours are supra- 
tentorial, the majority of childhood tumours sub- 
tentorial (Fig. 430). 


METHOD OF APPROACH 


In their search for a weapon with which to tackle 
the existing chaos of cerebral tumour cytology, 
Cushing and his co-workers were inspired by the 
work of the Spanish school of neurohistologists on 
the histogenesis of the central nervous system. The 
histogenetic approach of the Cushing school resulted 
in the creation of a number of purely histological 


* A grant from the British Empire Cancer Campaign 
in support of this work is gratefully acknowledged. This 
study has been the subject of a Thesis by one of us (D.L.) 
for the degree of M.D. of Cambridge University. 

+ These figures relate to the following tumours : Carci- 
nomata, sarcomata (excluding leukemias), embryonic 
tumours, teratomata, and all intracranial tumours. 


THE INTRACRANIAL NEOPLASTIC DISEASES OF CHILDHOOD* 


A DESCRIPTION OF THEIR NATURAL HISTORY BASED ON A 
CLINICO-PATHOLOGICAL STUDY OF 129 CASES 


By MARTIN BODIAN anp DAVID LAWSON 


FROM THE HOSPITAL FOR SICK CHILDREN, LONDON 


disease entities. This was a valuable beginning, but 
it soon became clear that the more precise became 
the histological study, the longer and the less useful 


became the list of so-called neoplastic diseases, and 


SUPRATENTORIAL 
TUMOURS 


38=30], 


NUMBER OF CASES 


SUBTENTORIAL 
TUMOURS 


91=70], 
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FiG. 430.— Distribution of intracranial tumours in children. 


the larger became the proportion of tumours which 
had to be classified as ‘ transitional’. The theoretical 
basis for this classification was never sound. 

In the Mayo Symposium of 1949, the overgrown 
Cushing terminology was simplified by the recogni- 
tion of a smaller number of broader tumour types, 
each of which, however, was subdivided into ‘ grades 
of malignancy’. These grades are similar to those 
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devised by Broders (1926) for epithelial tumours, in 
which field they are of some practical value. We 
give below our reasons for regarding such sub- 
divisions as of but limited value in the field of intra- 
cranial tumours in childhood. 

We have approached the problem along a different 
path. Considering ab initio a long series of intra- 
cranial tumours in children, we have studied our 
material from many angles simultaneously. We 
have used the histological appearances merely as a 
part of the evidence in an attempt, through a study 


' of all the factors involved, to define accurately a 


limited number of clear disease entities, each with 
its characteristic location, age incidence, macro- 
scopical and microscopical structure, and clinical 
manifestations. We have tried to approach the 
material not purely as physician, surgeon, or patholo- 
gist, but as natural historians studying the behaviour 
of disease entities. We have been prepared to 
accept that a single disease entity might vary widely 
in its manifestations, and this we have found to be 
the case. We have, however, tried to avoid the 
error that has been made in the past of classifying 
these tumours too exclusively in terms of cytological 
minutiz before the broader disease entities have been 
properly defined. 


PRINCIPAL FINDINGS 


We have been able not only greatly to simplify 
the classification, but also without difficulty to include 
therein all the tumours which it has fallen to us to 
study. Now that the broad limits of each separate 
disease process are defined, it will be possible to 
study carefully and without undue confusion that 
very wide variability within disease entities which 


| has been responsible for so much of the confusion of 


the past. 

In the description which follows it will be found 
that every glial tumour of childhood results from 
one of four basic pathological processes, each of 
which probably has its own distinct—but unknown— 
aetiology :— 

1. Embryonic growth, termed by us ‘ differentiat- 
ing medulloblastoma’, showing a wide range of 
differentiation. 

2. Diffuse neoplastic growth of adult astrocytes 
over a wide field, with or without secondary ‘ ana- 
plastic ’ change. 

3. Nodular new growth of adult astrocytes, both 
solid and cystic. 

4. Neoplastic growth of subependymal glial tissue 
(‘ependymoma ’). 

Our studies have led us in particular to the 
following three conclusions :— 

1. The cerebellar medulloblastomata, the supra- 
tentorial oligodendrogliomata, and an intermediate 
group of hitherto unclassifiable tumours in both 
locations, constitute a single disease entity. They 
arise from primitive glial precursors which are capable 
of a variable degree of differentiation toward either 
astrocytes or oligodendroglia, or both. We give this 
disease the title ‘ differentiating medulloblastoma’. 

2. The pontine astrocytomata and the diffuse 
astrocytomata of the midbrain, basal ganglia, hypo- 
thalamus, and optic chiasm are a single entity. 
They are of diffuse field origin and grow very slowly 
by amitotic division. After many years, ‘ anaplastic ’ 


change may take place, leading to more rapid growth 
and to the histological appearances characteristic of 
the ‘ anaplastic ’ astrocytoma which is so common in 
adult life. We postulate, indeed, that these groups 
of tumours in childhood and in adult life are inter- 
connected, and that the usual late age of onset of 
‘ anaplastic ’ astrocytoma is a measure of the length 
of time which may pass before change to the ‘ ana- 
plastic’ phase takes place, in a neoplasm which has 
been present since early life. 

3. We have discarded the words ‘ benign’ and 
* malignant ’, and the conceptions to which they refer, 
in our discussion of this series of tumours. We have 
also discarded the term ‘ dedifferentiation ’, and we 
use the word ‘ anaplasia’ with a meaning which we 
strictly define. 

Material.—We have surveyed all the intra- 
cranial neoplasms occurring in children under the 
age of 12 (seven cases over I2 years are included) 
which have been seen between January, 1928, and 
June, 1949, in the practice of The Hospital for Sick 
Children, Great Ormond Street, and all Mr. Wylie 
McKissock’s personal material from 1938 to 1949. 

A histological and clinical re-evaluation of the 
material has been carried out, and only those cases 
are included in the series which we have been able 
ourselves to study histologically. The 129 cases thus 
selected constitute about two-thirds of the total 
material and are, so far as we can tell, fairly repre- 
sentative. 

Malignancy.—It is desirable to give our reasons 
for discarding several words commonly used in the 
description of tumours and to define clearly the sense 
in which we shall use others to which a variety of 
meanings have been attached. 

Evidence that a tumour may be ‘ malignant’ is 
of three kinds :— 

1. Histological evidence of invasiveness in the 
marginal zone common to tumour and host tissues. 

2. Metastatic spread. 

3. Identification of the tumour as being of a type 
in which local invasion or metastatic spread is known 
to be liable to occur. 

Absolute evidence that a tumour is benign or 
malignant can therefore seldom be found in a single 
block or biopsy specimen. An opinion is usually 
formed on the basis of experience, which enables one 
to place the tumour with some confidence within a 
recognized disease entity. 

Cell type is not in itself a guide : the most bizarre 
multinucleate and pathologically mitotic figures occur- 
red in two of the meningeal tumours (cases 124, 125) 
which were clearly circumscribed. Nor are mitoses 
necessarily evidence of rapid growth; the presence 
of a number of mitoses simultaneously in a tumour 
may be due either to extremely frequent normal 
mitotic division, or to arrested or pathologically slow 
mitosis of a lesser frequency. The medulloblastoma 
is characteristically a rapidly growing and therefore 
of necessity a rapidly dividing tumour, but in many 
cases mitoses are uncommon. Cushing (1930) noted 
that mitoses were rare in vitally stained medullo- 
blastoma preparations, nor was any seen in the one 
medulloblastoma which Russell and Bland (1933) 
succeeded in growing in culture. On the other hand, 
one of the most characteristic features of the more 
primitive medulloblastoma tissue is the clumping of 


3 


18, 
‘Pple- 
942), 
a and 
24. 
i 
but 
‘ame 
seful 
. 
12 
le 5 
Lich 
ical 
wn 
es, 
des 
ose 
| 


370 THE BRITISH 
groups of nuclei without any suggestion of mitotic 
figures, an appearance which has been to us sug- 
gestive of amitotic division, which is the normal 
method of multiplication of glial cells (Penfield, 1932, 
vol. II, p. 445). 

We would like to emphasize again that the ani- 
mistic term ‘ malignant’ is of little value in the 
description of this wide group of tumours, but serves 
only to confuse. The possibility of removal of a 
tumour and the ultimate prognosis depend as much 
upon the exact site in the central nervous system as 
upon the cytological behaviour. We have limited 
ourselves in our descriptions to stating whether the 
tumour was circumscribed or diffuse, and we have 
indicated which tumours tend to metastasize via the 
cerebrospinal fluid. 

Our term ‘ invasiveness’ needs further qualifica- 
tion. The word suggests a movement of cells as of 
an army on the march into foreign soil. It may well 
be, as we suggest below, that in many tumours the 
parallel with a ‘ fifth column ’ would be more accur- 
ate ; that whatever forces make for neoplastic change 
affect an enlarging field, so that in the marginal zone 
previously normal cells are becoming neoplastic. 
We use the term ‘ invasive’ to indicate the presence 
of an ill-defined marginal zone between tumour and 
host tissue, and the term ‘ diffuse ’ to imply that the 
tumour has a field origin. 

*‘ Anaplasia’, ‘ Dedifferentiation ’.—We find 
that we have not a satisfactory terminology in which 
to describe those cellular changes occurring in some 
tumours which are commonly referred to as evidence 
of ‘ anaplasia ’ or ‘ dedifferentiation’. We have con- 
tinued to use the term ‘anaplasia’ in a purely 
descriptive way, without intending to imply accept- 
ance of the view that the changes referred to indicate 
a reversion of the cells concerned towards a type of 
growth behaviour normal to more primitive cells. 
Where we have used the word, it is intended to refer 
merely to cellular pleomorphism with abnormal 
mitosis, multiple nuclei, giant nuclei, and hyper- 
chromatism. Where mitoses are seen which are 
morphologically normal (as in some medulloblasto- 
mata), we have not used the term, even where there 
is strong evidence that cell division in the tumour 
concerned is ‘ normally ’ amitotic. 

We have nothing to add to knowledge of the 
dissociation of the various morphological activities 
of the cell one from another, but in considering these 
problems we should bear in mind what is already 
known. In his summary of such knowledge up to 
the year 1942, Needham (pp. 505, §21) recalls that 
it has been shown in the course of embryological 
experiments and by culture methods not only that 
distinct cell and tissue functions such as cell differ- 
entiation, cell and tissue growth, tissue development, 
organ development, and (of particular interest in our 
context) nuclear fission and cell fission, are dis- 
sociable one from another; but also that one of 
these functions can be promoted at the expense of 
others by quite simple environmental control, such 
as amino-acid selection, colchicine feeding, and even 
simply temperature and pressure control. 

Using this kind of terminology, the changes often 
referred to as ‘ anaplasia’ and ‘ dedifferentiation ’ 
can be described as variable dissociations between 
the cell functions of nuclear fission and cell fission, 
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often with evidence that the process of nuclear tission f 


is abnormal. The causes of such dissociations jp 
tumours are at present quite unknown. 

According to Penfield (1932) the central nervoy 
system is built up almost entirely by amitotic division: 
in a long series of observations on embryologica 
material he had never seen mitosis in normal celj 
of the central nervous system other than in th 
germinal layer. 
in any cell of the definitively neural or glial series, 

The view that ‘ anaplasia’ or ‘ dedifferentiation’ 
indicates a reversion of the cells towards a type of 
growth behaviour normal to more primitive cells, is 
therefore particularly unsatisfactory in the case of 
glial tumours, for the morphological activities implied 


by the term ‘ anaplastic’ are certainly not normally | 


found even in the most primitive cells of the centri 
nervous system. 


SYMPTOMATOLOGY: 
DISCUSSION 


GENERAL 


The study of this series confirms the impression | 
that symptomatology depends not so much upon) 
the pathological type of tumour, as upon its exact} 


location. Where clinical study enables an accurate 


diagnosis to be made it is because the observer & 


knows, from the study of previous material, the region 
in which a particular type of tumour is common. 
Thus, if there is evidence of a suprasellar tumour, 


showing flecks of calcification, a diagnosis of cranio- f 
Slowly pro- 


pharyngioma can be fairly safely made. 
gressive multiple cranial nerve lesions in a child of s 


are caused almost exclusively by a diffuse pontine f 


astrocytoma. Attacks of morning headache, vomit- 


ing, and ataxia with intervening remissions over 2 
period of years, culminating in fourth ventricular f 
obstruction with its resulting hydrocephalus, papill- F 


oedema, and posterior clinoid rarefaction are the 


result exclusively of solid or cystic nodular astro- f 


cytomata of cerebellum. 

It is the purpose of this study to describe the 
behaviour of intracranial neoplasms. No discussion 
of the differential diagnosis of neoplastic from other 
conditions will be undertaken, but as an example of 
the importance of the exact site of origin in deciding 
the symptomatology of space-occupying lesions in the 
brain, the clinical course of the cerebellar astro- 
cytoma may be cited. In its earlier stages the 
cerebellar astrocytoma which arises always in relation 
to the midline (Cushing, 1931) gives rise to signs of 
intermittent fourth ventricular obstruction, in the 
form of morning headache and vomiting, head 
enlargement, and papilledema. As it gradually 
expands into a cerebellar hemisphere remissions and 
attacks alternate, but it is often only when the tumour 
has become large enough to occupy the bulk of a 
cerebellar hemisphere, and thereby inevitably to 
interfere with cerebellar function, that typical cere- 
bellar signs such as homolateral limb ataxia, hypo- 
tonia, and nystagmus appear. In striking contrast 
with this is the cerebellar abscess, which differs 
in that it usually arises peripherally in relation to 
dura covering the cerebellar cortex and grows much 
more rapidly; it often fails to reach the midline 
and may never cause hydrocephalus, yet homolat- 
eral cerebellar limb signs are characteristically well 
marked. 
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INTRACRANIAL NEOPLASTIC 


Cerebellar neoplasms may in their later stages 
give rise to cranial nerve lesions and other signs of 
pontine damage such as respiratory failure, but such 
damage is clearly terminal—whereas in pontine 
lesions these often occur before there is evidence of 
intracranial hypertension. 

It is of interest that vertigo as a symptom has 
occurred only in pontine disease and in those cere- 
bellar lesions which have so developed as to give 
rise to pontine compression or invasion. 

Sixth cranial nerve lesions are not regarded as 
evidence of pontine damage as they are usually 
caused by compression of the nerves by stretched 
blood-vessels, and are commonly found unassociated 
with other cranial nerve lesions in cases of intra- 
cranial hypertension due to fourth ventricular 
blockage. 

The differentiating medulloblastomata arise in 
the midline of the cerebellum, but their symptoma- 
tology as a group differs from that of the astro- 
cytomata arising in the same site. Ataxia of limbs 
on examination is a late sign if it is present at all, 
and it is common for the ‘ vermis syndrome ’—that 
is to say, non-lateralized ataxia on walking without 
discoverable limb ataxia on lying supine—to appear 
first and to predominate ; this syndrome often pre- 
cedes evidence of fourth ventricular obstruction—a 
fact which further distinguishes the symptomatology 
from that of the astrocytomata. It is probable that 
this difference is an expression of the rate of growth 
of the tumour ; the clinical course of the medullo- 
blastoma is characteristically short, as that of the 
astrocytoma is long; and where the astrocytoma 
grows slowly enough to be able to expand innocu- 
ously into a cerebellar hemisphere, the medullo- 
blastomata usually grow so rapidly as to cause local 
destruction of functional cerebellar tissue in the 
midline. Our Case 36 is of interest in this context : 
the history was typical of an astrocytoma. The 
tumour was a typical ‘ oligodendroglioma ’, that is, 
a well-differentiated and therefore slowly growing 
member of the differentiating medulloblastoma 

oup. 
a While these differences of symptomatology dis- 
tinguish the two major groups of cerebellar tumours 
with some clarity, it is nevertheless only in excep- 
tional individual cases that a confident diagnosis of 
medulloblastoma or astrocytoma can be made pre- 
operatively, and confidence decreases with experience. 

Subependymal glioma (‘ependymoma’) of the 
fourth ventricular wall intervenes between cerebellum 
and pons, and this site of origin is reflected in the 
symptomatology. No clinical diagnosis of this 
tumour can be made with certainty. The particular 
way in which signs of fourth ventricular obstruction 
are combined with those of pontine damage is 
peculiar to each case. As we note below, however, 
in § out of 8 cases the signs were predominantly 
those of fourth ventricular obstruction, and only in 
2 out of 8 did pontine signs predominate. 

Below the tentorium clinical localization of the 
neoplasms to either pons or cerebellum is fairly 
accurate. Above the tentorium the difficulties are 
greater. Supratentorial tumours are (with the pos- 
sible exception of some choroid plexus tumours) 
fairly slow growing, and they have more space in 
which to expand ; symptoms, therefore, tend to arise 
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later in the evolution of the neoplastic process. The 
reservations about accurate individual diagnoses 
which were made in the case of subtentorial tumours 
apply here with greater force, although group differ- 
ences in symptomatology are again apparent and can 
be related to characteristic growth patterns. Symp- 
toms usually begin when damage to a pyramidal 
tract gives rise to a hemiplegia, or when some part 
of the ventricular system, usually the third ventricle 
or one or both foramina of Monro, becomes obstructed 
giving rise to headache, vomiting, and papilleedema. 
From the point of view of symptomatology, no 
distinction can be drawn between the supratentorial 
members of the differentiating medulloblastomata 
and the circumscribed meningiomata. Almost all 
showed evidence of a hemiplegia, and this was usually 
the earliest sign, though often preceded for a period 
by headache and vomiting. 

We have encountered only two kinds of tumours 
in the suprasellar region: craniopharyngiomata 
which have (in every case in which a film is 
available) shown radiological evidence of calcification, 
and diffuse astrocytomata, involving singly or together 
the basal ganglia, hypothalamus, and optic chiasm. 
These two groups of tumour cannot in their symp- 
tomatology be distinguished, but the fact that 
calcification is radiologically visible in nearly all 
craniopharyngiomata, enables a fairly confident diag- 
nosis to be made. From the clinical analysis table 
it will be seen that although visual failure may develop 
early (in craniopharyngiomata it is characteristically 
a bitemporal hemianopia), the earliest symptoms 
again are most commonly those of intracranial 
hypertension due to blockage of the ventricular 
system. Owing to their situation, these growths have 
to achieve a large size before making themselves felt. 

Symptoms of hypothalamic damage, such as 
polydipsia, changes in fat distribution, and inter- 
ference with sleep rhythm have been seen post- 
operatively in cases of suprasellar tumour. But .in 
only one case have such symptoms been caused by 
the growth of the tumour itself. This was in 
Case 112—a diffuse astrocytoma involving the pineal 
region and thalamus, in a boy of 8 years. 


CLASSIFICATION OF INTRACRANIAL 
TUMOURS IN CHILDREN 
(Bodian and Lawson) 


I. Glial Tumours (115 cases).— 
Arising from Embryonic Glial Cells :— 


1. Differentiating medulloblastoma SI 
Subtentorial 36 
Supratentorial 15 


Arising from Adult Glial Cells :— 


2. Astrocytoma of diffuse origin : Diffuse astro- 
cytoma 18 
Of pons 14 
Of hypothalamus, basal ganglia, optic chiasm 4 
3. Astrocytoma of localized origin: Nodular 
astrocytoma, solid or cystic 37 
Circumscribed cerebellar 22 
Poorly circumscribed ? invasive cerebellar 11 
Poorly circumscribed ? invasive supraten- 


torial 
4. Subependymal glioma 
II. Non-glial Tumours (14 cases).— 
Craniopharyngioma (parapituitary epithelial 
tumour) 


Meningioma 
Choroid papilloma 
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DIFFERENTIATING MEDULLOBLASTOMA 


The classical conception of a medulloblastoma is 
that of a cerebellar tumour consisting of an almost 
undifferentiated mass of cells with little cytoplasm, 
in which a very limited amount of differentiation 


Fic. 431.—Differentiating medulloblastoma. Photomicro- 
graph. Undifferentiated tissue. (x 100.) 


FIG. medulloblastoma. Photo-micro- 
me ; ly structural arrangement and fibril formation. 
x 100. 


toward polar cells may take place. In contrast the 
oligodendro-astrocytoma is thought of as an extremely 
slow-growing circumscribed cerebral tumour with 
calcification. 

The term ‘ medulloblastoma ’ was introduced by 
Bailey and Cushing in the course of their attempts 
between 1920 and 1930 to give histogenetic titles to 
all the tumours of glial tissue. Their intention was 
to explain in terms of histogenetic theory the appar- 
ently embryonic nature of the tumour, its rapid 
growth, and the supposed differentiation within the 
tumour of cells of both the neuroglial and the neural 
series. 

While differentiated glial cells have been identified 
without doubt in these tumours in varying propor- 
tions, the “‘ evidence for the differentiation of neural 
elements remains inconclusive ”’ (Willis, 1948, p. 817). 
That this question remains an open one is due mainly 
to the unreliability of special stains for the identifica- 
tion of glial fibrils and neurofibrils in incompletely 
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differentiated tissue (Willis, pp. 802-805). This is aq 
difficulty which is liable to remain, and, meanw ile, 
primitive cells can be recognized positively only by 
their adult progeny. We suggest that these tumours 
originate from cells which are ‘ indifferent ’ enough 


FiG. 432.—Differentiating medulloblastoma. Photomicro- 
graph. Rosette formation. (* 100.) 


to give rise to glia of both the astrocytic and the 
oligodendroglial series; we have, however, no evi- 
dence to suggest that adult cells of the neural series 
(such as are seen in a fully differentiated ganglio- 
neuroma) are developed in medulloblastomata ; this 
fact, if acceptable as evidence, would suggest that no 
such neural derivatives occur. : 

Bailey and Bucy’s description of the oligodendro- 
glioma in 1929 referred to a small group of tumours 
which they considered to be pure oligodendro- 
gliomata. They excluded from their series a larger 
number of similar tumours which consisted of a 
mixture of oligodendroglia and astrocytes. 

Our study of a large group of intracranial 
tumours in children enables us to describe as a 
single disease entity a broad range of cerebellar 
and cerebral tumours from primitive undifferentiated 
medulloblastoma at one extreme through a series of 
gradations to tumours which consist for the most 
part of evenly intermixed astrocytes and oligo- 
dendroglia. The linkage which the intermediate 
grades of differentiation seem to create between 
these two extremes is reinforced by our finding of 
small medulloblastic areas even in fully differentiated 
supratentorial ‘ oligodendrogliomata’, and of a few 
fully mature ‘ oligodendrogliomata’ in the cere- 
bellum. One of these cerebellar examples (Case 36) 
is so fully differentiated that it could not possibly 
have been placed in the same histogenetic group as 
the more primitive tumours, had not the complete 
range of differentiation been studied. 

Our photomicrographs (Figs. 431-437) illustrate 
another constant finding in our studies, and one 
which is characteristic of embryonic tumours as a 
whole: that the variability of differentiation seen 
between one tumour and another is matched by a 
considerable variability as between one zone of a 
given tumour and another ; the tumour cells are, in 
fact, in process of differentiation. It is clear that 
this variability of differentiation within a tumour 
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musi impair the value of any attempt, such as that 
of the Mayo school, to place a given tumour into 
‘a grade of malignancy ’. 
Little correlation is observed in our material 
between the degree of differentiation of the tumour 


Fic. 434.—Differentiating medulloblastoma. Photomicro- 
graph. A strand of tissue showing astrocytic differentiation 
separating two more primitive areas. (* 100.) 


and the length of clinical history; the probable 
explanation of this is that many of the tumours 
(especially those showing the greatest degree of 
differentiation and the slowest growth) are clinically 
silent until they become large enough to obstruct 
the flow of cerebrospinal fluid. Consequently, 
clinical evidence is of but limited value in elucidating 
the natural history of the growth of a particular 
tumour. 

We wish to present the hypothesis that this wide 
group of tumours (ranging from the most undiffer- 
entiated medulloblastoma to the most fully differ- 
entiated oligodendroglioma) constitutes a_ single 
disease process of unknown aetiology but of a uni- 
form histogenesis : they are embryonic glial tumours ; 
we retain the term ‘ medulloblastoma’ to describe 
them, although we would not assign to the medullo- 
blast any more exact place in the histogenesis of the 
brain than to say that it is an embryonic cell which 
does in fact give rise to this tumour, which consists 
in its most differentiated form of both astrocytes 
and oligodendroglia. We leave open the question 
of the differentiation of neural cells from these pre- 
cursors either in normal brain tissue or in this disease 
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process. There is no good evidence that there are 
cells capable of both neural and glial development 
outside the germinal layer (Penfield, 1932). Medullo- 
blast was the name given by the Cushing school to 
the ‘ indifferent’ cells of Schaper (1897) on the 


graph. strand of tissue showing early astrocytic differentia- 
tion among oligoden i 


areas. 100.) 
assumption that it was from these reputedly bi- 
potential cells that the tumour arose. Clear evidence 
of the bipotentiality of this type of cell is still lacking. 
In view of this it would seem that a more logical name 
for this group of tumours would be ‘ differentiating 
spongioblastoma ’. ‘ Spongioblastoma ’ was, in fact, 
the name originally chosen by Bailey and Cushing, 
but the name was withdrawn and ‘ medulloblastoma ” 
substituted, when it was found that Globus and 
Strauss had used the term ‘ spongioblastoma multi- 
forme ’ to describe a quite different group of tumours 
in a paper to be presented at the same meeting of 
the American Neurological Association in 1924. 
There is, however, no disadvantage in the use of the 
term ‘ medulloblastoma’ as we have defined it, and 
it is convenient to continue to use this well-recognized 
name. Furthermore, although we have ourselves 
seen no evidence of the development of neural cells 
in these tumours, and consider it most unlikely that 
such occurs, we would not wish at this stage to 
adopt a histogenetic name which specifically excluded 
such a possibility. 

Most of the members of this group which occur 
in the vermis of the cerebellum are fast-growing and 
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undifferentiated, but a few typical ‘ oligodendro- 
astrocytomata’ are seen here. On the other hand, 
the supratentorial examples arising always in rela- 
tion to a ventricle and usually showing cyst formation 
and calcification are more commonly differentiated, 
circumscribed, and slow-growing. Even in the most 
differentiated examples, however, islands of typical 
undifferentiated medulloblastoma tissue have been 
seen. 

If our views on the histogenesis of the differ- 
entiating medulloblastomata are accepted, a striking 
parallel is at once seen between these tumours on the 


FiG. 436.— Differentiating medulloblastoma. Photomicro- 
graph. To show the typical trabeculated appearance of 
* oligodendroglioma’. (* 100.) 


one hand and the embryonic tumours of the sympa- 
thetic nervous system, the differentiating neuro- 
blastomata, on the other. In these latter the same 
close intermixture of primitive and differentiating 
tissue is seen, and there is the same tendency toward 
a predominance of differentiated tumours in one 
locus and of undifferentiated tumours in another. 
As differentiated medulloblastomata predominate in 
the supratentorial region, and undifferentiated tu- 
mours in the cerebellum, so do differentiated neuro- 
blastomata (i.e., ganglioneuromata) predominate in 
the thoracic sympathetic chain, and undifferentiated 
tumours in the adrenal medulla (personal observa- 
tion, unpublished). There is also a parallel in the 
doubt which exists about the differentiation of cells 
of the neural series in the medulloblastoma, and of 
chromaffin cells in the neuroblastoma. These two 
neoplastic processes, involving the primitive cells of 
the neural tube in the one case and of the neural 
crest in the other, seem in these several respects to 
be mirror images of each other. 

For the purposes of clinical description, the 
differentiating medulloblastomata are considered in 
two groups, subtentorial and supratentorial. 

Differentiating Medulloblastoma (Subten- 
torial).—Like the other glial tumours of the cere- 
bellum, the medulloblastoma arises in the midline ; 
but it differs from the nodular astrocytoma in that 
(perhaps because of the accident of a subependymal 
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origin) it tends in the course of its enlargeme at tp 
destroy and replace functional tissue in the v -rmj 
and to fill the fourth ventricle, rather than to ex pang 
into the centre of a cerebellar hemisphere. The 
major differences in the observed symptomat logy 
can be explained by this fact, and by the more «rapid 
and consistent enlargement of the primitive tumour 
Situated as it is in the fourth ventricle rather than jp 
the cerebellum, it was not easily found until Cu: hing 
introduced the surgical technique of longituding) [ 
splitting of the vermis (Cushing, 1930). : 
At post-mortem the ventricle is often found to be 
greatly expanded, but nevertheless the tumour 
respects in general the ependymal barrier and 
invasion of the floor of the ventricle occurs late and 
only over small areas. 


Fic. 7.—Differentiating medulloblastoma. Photomicro- 
graph. e detailed cytology of fully differentiated ‘ oligoden- 
droglioma’. 415.) 


In the most primitive examples small round 
lymphocyte-like nuclei with a small amount of cyto- 
plasm which may in some tumours be elongated to 
form cytoplasmic processes are packed closely 
together in a tissue which is homogeneous except 
for the characteristic clumping of small groups of 
cells here and there ; the majority (25 of 36) of the 
cerebellar growths are primitive. There is, how- 
ever, no sharp dividing line between the most 
undifferentiated examples and the oligodendro- 
astrocytomata, but a uniform gradation; many 
intermediate forms are seen. 

At the margin of the tumour there is often a 
diffuse cellular invasion of normal tissue with tumour 
cells. Despite great rapidity of growth, mitoses are 
seldom seen. Rosette formation is uncommon. 

Untreated, there is usually an interval only of 
weeks or months between the onset of symptoms 
and death. Decompression and irradiation may 
prolong life for one or-even two years. 

The clinical picture is that of a progressive inter- 
ference with midline cerebellar function leading to 
ataxia on walking and often a tendency to fall back- 
wards, but without in the earlier stages discoverable 
abnormal signs on examination of the limbs, together 
with fourth ventricle obstruction. Attacks of morn- 
ing headache and vomiting, some occipital tender- 
ness, and ataxia on walking without laterality are 
characteristic. The symptomatology of this diseas: 
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js beautifully described by van Bogaert and Martin 
(1920). 


As absolute pre-operative diagnosis is not pos- 


. sible, a decompression and biopsy must be performed 


on al! posterior fossa tumours. Adequate dissection 
of medulloblastoma from surrounding tissue is not 
possible (except perhaps in rare cases such as our 


> Case 34, where full differentiation to oligodendro- 


astrocytoma had taken place), but enough should be 
removed to effect decompression. The aqueduct is 
often blocked by a tongue of tissue. Post-operative 
irradiation is carried out, but should probably not be 
repeated. 

An analysis of the series of 36 cases of differ- 
entiating medulloblastoma occurring in the cere- 


' bellum (Table 1) gives the following information :— 


Age and Sex Distribution.—There is no significant 


| predominance in any particular age group, but an 


| shown (Fig. 438). 


even scatter throughout infancy and childhood is 
Two-thirds of the tumours 


' occurred in boys (23 cases), and one-third (13 cases) 


| in girls. 


This sex difference has been noted by 
other observers (Bailey, Buchanan, and Bucy, 1939, 


| p. 87). 


Prognosis. —Out of a total of 36 cases, only 4 were 
alive in June, 1949; none of these 4 had by that 
time survived more than a year after operation ; 
1 (Case 22) had an undifferentiated tumour and was 


| alive ten months after operation and irradiation ; 
| the other 3 had had well-differentiated tumours, 2 of 
| which (Cases 33 and 34) had been totally excised, 
» and indeed were thought at operation to be astro- 


cytomata ; the same had been thought of the third 
(Case 36), but total excision had proved impossible. 

Of the 32 fatal cases, 9 had died without opera- 
tion being performed. 

Of the 23 cases operated upon and partially 
excised, 6 (Cases 18, 19, 20, 26, 28, 29) had had 
post-operative irradiation, 17 had not. 

The 6 irradiated cases survived post-operatively 
respectively 2, 12, 12, 9, 8, and 24 months. 

The 17 non-irradiated cases had survived as 
follows :— 


Less than 1 month 12 cases 
I month 2 cases 
2 months I case 
3 months I case 
5 months I case 


For the purpose of estimating the value of 
irradiation these two series are not comparable as 
they stand; the non-irradiated series contains all 
the 6 cases of the first ten-year period when surgical 
technique was less advanced, and also all the cases 
which during the latter ten-year period died post- 
operatively before irradiation could be given; a 
rough comparison can, however, be made by exclud- 
ing the 12 cases dying within a month of operation. 

This leaves a series of § operated non-irradiated 
survival periods of 1, I, 2, 3, and 5 months; and a 
series of 6 operated and irradiated survival periods 
of 2, 8, 9, 12, 12, and 24 months. 

Our experience is compatible with the generally 
held view that post-operative irradiation prolongs 
life for up to a year in cases of poorly differentiated 
medulloblastoma of the cerebellum which survive 
the post-operative period ; and that without radia- 
tion, post-operative survival is seldom more than 
two or three months (Prendergrass, 1942). 


Clinical Characteristics —We would draw atten- 
tion to the following clinical points which arise from 
the analysis :-— 

1. The commonest presenting symptoms are 
those due to fourth ventricular obstruction: morn- 
ing headache (21 cases), vomiting (30 cases), and 
the finding of papilleedema (30 cases) on examination. 

2. The characteristic vermis syndrome of ataxia 
on walking was found in 20 cases; unilateral limb 
ataxia on examination was found in 21 cases, but 
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Fic. 438.—Age incidence of differentiating medulloblastoma. 


despite the similar incidence the vermis ataxia is 
characteristically of earlier onset—an expression of 
the midline origin of this tumour. This is well 
shown by a study of the analysis of presenting symp- 
toms. Vermis ataxia was a presenting symptom in 
8 cases, whereas limb ataxia so occurred only in 3. 

Differentiating Medulloblastoma (Supraten- 
torial).—The members of this group of tumours 
which occur in the cerebral hemisphere in relation 
to a ventricle form a recognizable clinicopathological 
entity, before one begins to study their histology. 

They are slow-growing tumours, usually reaching 
a large size (perhaps even almost replacing a cerebral 
hemisphere) before giving rise to symptoms ; their 
structure is characteristically lobulated and they often 
show gross calcification and contain a large cyst. 

On histological study some show all the charac- 
teristics of oligodendrogliomata ; that is to say, they 
consist of closely packed cells with deeply staining 
lymphocyte-like nuclei surrounded on all sides by a 
completely clear area of non-staining cytoplasm (in 
hematoxylin and eosin preparations) bordered by a 
well-defined cell membrane. Groups of these cells 
are divided up into lobules by trabecule related to 
the vascular tree, giving an appearance which simu- 
lates the branching of an apple tree. The trabecule 
are formed of fibrils which are predominantly glial 
material with a variable admixture of reticulin and 
collagen fibres. There is in others of the group a 
minority of such oligodendroglial cells, with or with- 
out such a vascular structure, among a majority of 
cells of the well-differentiated astrocytic type. These 
are not pure oligodendrogliomata, but they seem to 
have so much in common with the oligodendroglioma 
group and so little in common with any other recog- 
nized histological group that at an early stage in our 
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study and before the relationship with the medullo- 
blastoma was recognized, we felt that all these 
tumours belonged to a single disease entity des- 
cribable as oligodendro-astrocytoma. 

It should be noted that Bailey and Bucy (1929), in 
describing originally the oligodendroglioma, pointed 
out that it never consisted solely of oligodendroglia, 
but always contained variable proportions of other 
glial cells. 

Clinical Characteristics (Table II).—The length 
of history on reference varies from a week or two to a 
year. These tumours are so situated (in relation to 
an upper ventricular wall) that, growing very slowly 
as they do, they may reach a large size and even 
almost replace a cerebral hemisphere, before giving 
rise to one or both of the two common presenting 
symptoms :— 

1. Unilateral upper motor neurone lesions, usually 
of hemiplegic type (10 cases out of 15). 

2. Evidence of intracranial hypertension due to 
occlusion of one or more interventricular foramina 
(11 cases out of 15). 

These gross characteristics account for the very 
bad prognosis which our experience shows, despite 
the fact that the tumour is not usually invasive. 
By the time the surgeon can attack it, the growth is 
very large and may spread along a lateral ventricle 
and involve perhaps both the motor and visual 
cortices and the pyramidal tracts. If only earlier 
diagnosis could be made, the excellent result obtained 
in Case 39 might be commoner ; but we cannot see 
how this can be done. 

In effect the results obtained in these cases are 
little better than in the subtentorial and mainly 
undifferentiated members of the group. 

Age and Sex Distribution.—As in the case of the 
subtentorial medulloblastoma, there is an even 
scatter throughout infancy and childhood (Fig. 438) ; 
II cases were male, 4 were female. This, in view 
of the small numbers, is not significantly different 
from the two to one male to female incidence of 
subtentorial medulloblastomata. 

Prognosis. —Of these 15 cases, 4 (Cases 38, 40, 
42, 47) died without operation. Of the I1 oper- 
ated cases, 4 died within one month and 1 fifteen 
months post-operatively. 

Of the remaining 6, 5 were known still to be 
alive in June, 1949, with survival periods of 1, I, 
3, 5, and § years. Follow-up failed in the remaining 
case (Case 45), where a cystic tumour was thought 
to have been totally excised in 1945. 

Of the § survivors, in 3 partial excision only had 
been possible :— 

Case 43.—Five-year survival as a spastic quadriplegic 
ament ; but no clear evidence of a growing lesion. 

Case 44.—One-year survival with progression of 
signs, indicating continued growth. 

Case 46.—Three-year survival with residual symp- 
toms, but no evidence of progression. 


There are only 2 surviving followed-up cases in 
which excision was believed complete :— 


Case 39.—Five-year survival; the patient is now 
aged 16, perfectly well, and symptom-free. 


Case 48.—One-year survival ; but was thought when 
last seen to have evidence of recurrence. 
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All surviving cases except Case 46 were irradiated 
post-operatively. Good results from radiation would 
not be expected in such slow-growing tumours, but 
we think that our hypothesis that these growths are 
of common origin with the more primitive medullo- 


AGE Sex 


Case NUMBER 
POST-OPERATIVE 
SURVIVAL 


LENGTH OF HISTORY 


blastomata, if accepted, justifies the regular use of 
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Table I], —DIFFERENTIATING MEDULLOBLASTOMA (SUPRATENTORIAL) 


Excision 


SURGERY 


primitive tumours of this group, and that undifer. 
entiated medulloblastic areas can be found in the 
most differentiated oligodendro-astrocytoma. 
Nevertheless, we have placed all the tumours 
belonging to this group into one of three subgroups 
according to the type of tissue which is dominant in 
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39 II yr. 
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41 5 yr. 
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IO yr. 1 mth. 


43 7 yr. M. 2 wk. Over § yr. 
44 5 yr. M. 3 mth. Over I yr. 
45 10 yr. M. 4 mth. ? 
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radiation post-operatively in these cases. Exten- 
sive search of whole tumours by serial section 
has not been possible with this material, but, even 
in our limited study, we have seen undoubted 
medulloblastic areas in Cases 44, 47, and 50; 
surrounding these areas, which may be very small 
and multiple, is often seen a zone of differentiating 
tissue ; it seems quite possible that it is from such 
areas (which one would expect to be radio-sensitive) 
that the continued growth of differentiating tissue 
takes place. A parallel may again be drawn here 
with the neuroblastoma-ganglioneuroma group of 
neural crest tumours, where clearly defined neuro- 
blastomatous areas have been seen within typical 
ganglioneuromata (personal observation). 

One must, however, be extremely reserved in 
evaluating results in the management of these 
tumours, for they grow so slowly that it might take 
years for a tumour to fill in the hole left by partial 
excision, even if the growth pattern had not been 
affected by radiation. 

Differentiating Medulloblastoma: Subten- 
torial and Supratentorial Groups Compared.— 
We have already described the considerable varia- 
tions within this group which occur between one 
tumour and another, and between different areas of 
the same tumour. We have also mentioned that 
areas of differentiation occur even in the most 


any one tumour. Group A: the dominant tissue 
consists of undifferentiated medulloblasts or of 
slightly differentiated polar cells. Group B: the 
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FULL 
DIFFERENTIATION 
towards oligodendro- 
astrocytoma 


Predominantly 
UNDIFFERENTIATED 
medulloblasts or early 

differentiation 


Predominantly 
INTERMEDIATE 
DIFFERENTIATION 
toward astrocytes 
oligodendroglia 


FiG. 439.—Differentiating medulloblastoma classified according 
to type of tissue dominant. 


dominant tissue shows intermediate differentiation 
towards both astrocytes and oligodendroglia. Group 
C: the dominant tissue is either fully differentiated 
oligodendroglioma or fully differentiated oligodendro- 
astrocytoma (Fig. 439). 
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Of the 36 subtentorial medulloblastomata, 25 
belong to Group A, 8 to Group B, and 3 to Group C. 

Of the 15 members of the supratentorial group, 
1 belongs to Group A, I equally to Groups A and B, 
g belong to Group B, and 4 to Group C. 

it is obvious from this survey that undifferentiated 
tumours prevail in the subtentorial group, whereas 
the supratentorial tumours are predominantly differ- 
entiated. 

Metastases.—Of our 51 cases of differentiating 
medulloblastoma, 8 are known to have given rise to 
multiple cerebrospinal fluid-borne metastases. In 
the remaining 78 cases of this series of 129 tumours 
in childhood, there was only one other instance of 
multiple ependymal and meningeal metastases, in a 
case of choroid plexus tumour. 

Cairns and Russell (1931) found secondaries in 
8 out of 22 consecutive full post-mortems in a mixed 
series of cerebral tumours at all ages, and emphasized 
the silent nature of secondary growths in the loose 
subarachnoid space. A better estimate of the true 
incidence of secondary spread in differentiating 
medulloblastomata is therefore given by considering 
only those cases in which full post-mortems were 
made. In recent years, one of us has personally 
examined 5 cases of subtentorial medulloblastoma 
and found metastases in 3 out of 4 complete post- 
mortems. Only partial examination was possible in 1. 

An interesting association between the incidence 
of metastases and the degree of differentiation is 
found. Six out of the 8 cases were classified as A, 
that is to say, they showed predominantly medullo- 
blastic tissue or slight differentiation towards piloid 
cells. Ome case (Case 35) was a tumour of oligo- 
dendroglial type occurring in the cerebellum, and 
was classified as C. The last case was a supra- 
tentorial tumour (Case 47) and was classified as B. 
Both these latter cases, one fully differentiated, and 
the other of intermediate differentiation, showed, 
however, minority areas of undifferentiated medullo- 
blastic tissue. 

In summary, metastases appear to be commoner 
in the less differentiated members of the group, but 
they may occur even in the most differentiated 
tumours; in both our differentiated examples in 
which metastases had occurred we found minority 
areas of undifferentiated tissue. 


DIFFUSE ASTROCYTOMA 


Much further histological work will be necessary 
before it can be determined whether or not we are 
justified in grouping all these tumours as a single 
disease entity varying only in location. On the other 
hand, in the present state of our knowledge it seems 
that we are hardly justified in doing anything else. 
The following clinical groupings are included :— 

1. Diffuse pontine and peduncular astrocytomata, 
whether or not showing ‘ anaplasia ’. 

2. Diffuse astrocytomata of basal ganglia, hypo- 
thalamus, and optic chiasm, with or without ‘ ana- 
plasia ’. 

Diffuse Astrocytoma of Pons.—We have 
remarked already that there is strong evidence 
(Scherer, 1940; Willis, 1948, p. 808) that these so- 
called invasive tumours, which disturb little the gross 
‘tructure of the tissue, represent diffuse neoplastic 
change affecting simultaneously a large volume of 


tissue, rather than cellular invasion of normal tissue 
from a localized tumour source. The inclusion of 
normal cells within tumour tissue is not conclusive 
evidence that such normal tissue has been dynamically 
invaded by pathological cells as by an army on the 
march. It is in fact much more probable in the 
case of the lesions under consideration that a parallel 
with a ‘ fifth column ’ would be a more useful one ; 
and that what appears to be the partial invasion zone 
at the edge of the ‘tumour’ is in fact merely an 
advancing tumour field in which normal static cells 
are one by one undergoing neoplastic change. 

We have found nothing in the study of our 
material which is incompatible with such an explana- 
tion. There is, indeed, further evidence in favour 
of such a view to be gathered in a study of the more 
‘ anaplastic ’ areas of these tumours. In some cases 
distinct, often globular, areas are seen which consist 
of densely packed highly ‘ anaplastic’ cells, giving 
the impression of having grown rapidly and pressed 
upon surrounding structures ; these areas, which do 
not contain neurones, do not appear to be ‘ invasive ’ 
in relation to the surrounding tumour tissue, but to 
have a well-marked edge; there is here, in contra- 
distinction to the other and more characteristic areas, 
no evidence of inclusion of any other than tumour 
tissue. 

In short, in these tumours, the more differentiated 
the cells of the tumour, the more completely is such 
tissue inextricably mixed with normal tissue, and it 
is only in the most ‘ anaplastic’ and most rapidly 
growing areas that anything approaching pure 
tumour tissue is seen. It is to provide a logical 
explanation of these otherwise paradoxical observa- 
tions that we put forward the following hypothesis 
of the natural history 5f these growths :— 

That a neoplastic field is in some unknown way 
originated, covering a fairly wide, and probably 
expanding, but nevertheless limited volume of white 
matter. Within this “icld a neoplastic change takes 
place resulting in an irfrrease in the density of mature 
adult astrocytes (Stag# I). This process is a slow 
one, and in its earlygstages is not marked by any 
disturbance of neuralffunction. A tendency exists, 
which shows itself if some tumours, or in some 
areas of a tumour, 4 ‘ anaplastic’ change to take 


place in the neoplasti§ cells. In the early stages of 
this development ‘ an¥plastic ’ cells are seen diffusely 
mixed with the rest »f the tumour (Stage II), but 
later they may be sic: common as to dominate the 
picture. 

It seems probable that at this stage the bulk of 
the tumour is increa*sng more rapidly, and that at 
least in the pons sign of disease will soon develop, 
thus limiting the op evolution of the tumour ; 
for in the more ext\yme examples of ‘ anaplastic’ 
change quoted above %he ‘ anaplastic’ cells grow so 
rapidly as to lead t ¥ the formation of a compact 
tumour-within-the-(@mour (Stage III), consisting 
purely of ‘ anaplast @ cells including no normal 
tissue, and compress » z the environment (Fig. 440). 

The onset of clin g}l symptoms is probably often 
due to hemorrhage ¢tto an ‘ anaplastic’ area. 

Such an explan:gfon will be found to be in 
haws on the natural history of 
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(1940) after his exhaustive study of 18 cases, some of 
which showed diffuse and some localized ‘ anaplastic ’ 
change. 

Clinical Picture-—The tumour, at least in its first 
stage, is very slow growing, and glial overgrowth 
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FiG. 440.—Astrocytoma of diffuse field origin. 


throughout the pons does not appear in itself to 
interfere with pontine function until pressure due to 
expansion of the brain-stem within its inexpansible 


SURGERY 


of the pons has obstructed the fourth ventricle, giv ing 
rise to signs of intracranial hypertension. 

No other neoplasm originates in the substance of 
the pons, although a minority of the subependy nal 
gliomata impress the pons deeply. 

The common presenting symptoms are hemi- 
plegia, ataxia, and unilateral cranial nerve palsies. 
The clinical story is a relentlessly progressive one of 
slowly developing multiple cranial nerve lesions, 
usually unilateral in the first place, of hemiplegia, 
and of vomiting variably associated with signs of 
fourth ventricular obstruction. Multiple cranial 
nerve palsies of serial onset in a child are probably 
invariably due to pontine tumour. The prognosis 
is hopeless. No verified case in our series has sur- 
vived a year from the onset of symptoms ; but one 
case in which a tumour was found at post-mortem, 
but of which we have been unable ourselves to study 
histological material, and which is therefore not 
included in this series, had a two years’ history of 
headache and ataxia. 

Analysis of our cases of pontine tumour is given 
in Table III. 

Age and Sex Incidence and Prognosis.—Eight 
cases were male, 6 female. Symptoms in every case 


Table II].—D1FFUSE ASTROCYTOMA OF PONS 


z 
Zz 
Z| ace GE | 68 | 2186) 23 | Ze | | | | 
> 
§2 | s yr. | M. | 2 mth. | 2 mth.|] — = + + +] + — R R.+L Drowsiness and ataxia | Diffuse 
$3 | Ss yr. | F. | 2 mth. | 3 mth.| — -- —|- R.+L. L — | Vomiting None 
$4 | 3 yr. | M | 3 mth.|6mth.| — : R Hemiplegia and None 
aphonia 
55 | 4yr. | F. | 1 mth. | 4 mth.| — - -~|- + R. +L Apathy, vomiting, and | None 
ataxia 
56 | 7 yr. | M.| 2 wk. | 2mth.|] — | 4+ - R. R Morning vertigo Diffuse 
57 | 3 yr. | F. | 1 mth. | 3 mth.] — _ ~ - : - R. +L. L Ataxia and dribbling | None 
58 | s yr. | M.| 1 mth. | 4 mth.| — —|- R. Morning vomiting and | None 
ataxia 
59 | 3 yr. | M. | 3 mth. | 3 mth.| — - —-|j- + - a R.+L Weakness of legs None 
60 | 3 yr. | F. | 4 mth. | § mth.| — + + R.+L.] Vomiting, ataxia, and | None 
squint 
61 | 6yr. | F. | 6 mth. /8 mth.| — L - Hoarseness and Diffuse 
4 hri 
62 | s yr. | F. | 1 mth.| 1 mth.| + | — — R.+L, — | Earache and left facial | None 
palsy 
63 | s yr. | M. | 3 mth. | 3 mth.| — = - +] - R. - : — | Ataxia, vertigo, and | Diffuse 
vomiting 
64 s yr. | + | —[ -—]| - R.+L.} + | Ataxia and squint None 
65 | 6 yr. | M.| mth. | 5 mth.| + + L. | — | Drowsiness and vomit- | Diffuse and 
ing localized 
Number of cases in which symptom or sign 
was present S$ | 6 | 10] 6 13 12 sis 


cage occurs. On the other hand, cranial nerve 
lesions and upper motor neurone lesions of the 


limbs, usually unilateral, may occur before expansion ence. 


began between the ages of 3 and 6 years: the length 
of history was never more than six months on refer- 
Every case was fatal and the total duration o/ 
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the clinical disease from the first symptom to death 
never exceeded eight months. No case survived 
more than four months after reference. (Fig. 441.) 
-- 
Cranial nerve palsies. These were usually 
imeem and were multiple in 13 out of 14 cases. 
2. Upper motor neurone lesions of limbs were 
present in 12 out of 14 cases. One or both of the 
above were presenting symptoms in 7 out of 14 cases. 


PONTINE. 


9 Wll overi2 
~SUPRATENTORIAL 


234567 


NUMBER OF CASES 


5 6 789 I2 
AGE 
Fic. 441.—Diffuse astrocytoma. Age incidence. 


1234 


3. Ataxia as a symptom was noted in 10 out of 
14 cases. (It was often difficult to distinguish this 
clearly from the effect of upper motor neurone 
lesions.) 

4. Vomiting was present in 8 cases out of 14. 
This was a presenting symptom in 6 cases. There 
was no close correlation between the incidence of 


‘a 


oma. Phot 


Fic. 442.—Diffuse ast 
normal neurones. 


Stage I, showing inclusion o (x — 
vomiting and evidence of intracranial hypertension. 
This strongly suggests that the vomiting is in many 
cases (e.g., Cases 93, 96, 98, 99) of central origin. 

5. There was evidence of intracranial hyper- 
tension in 6 cases only. 

6. Vertigo was present in 3 cases. This symptom 
has been but rarely complained of in other tumours. 
In the only subtentorial medulloblastoma in which it 
occurred, the tumour was found to have invaded the 


fourth ventricular floor (Case 24). It also occurred 
in 3 of the 11 cases of ? invasive cerebellar astro- 
cytomata. In all these cases the tumour was exten- 
sive and may well have involved the pons (Cases 92, 
93, 97). It also occurred once in the circumscribed 
cerebellar astrocytoma series (Case 79). 
Management.—Nothing could conceivably im- 
prove the prognosis of this disease once diagnosed. 
Ventriculography was performed in 4 cases and 
precipitated death in 2. Operation was performed 
in 6 cases and precipitated death in 4. Death 
occurred after lumbar puncture in I case. 
Histology.—The general histology of this disease 
is discussed above. Of these 14 tumours, 5 showed 
evidence of diffuse ‘ anaplastic’ change (Stage II) 
and in one there was in addition a localized ‘ ana- 
plastic ’ nodule which we have suggested is the third 
and final stage in the development of the disease. 
This experience is comparable with that of Buckley 
(1930) ; in his review of the 25 pontine tumours out 
of Cushing’s first 1737 verified intracranial tumours, 
60 per cent were described as astrocytoma or spongio- 
blastoma unipolare. The remaining 40 per cent 


Fic. 449s _—Diffuse astrocytoma. Photomicrograph. Stage II, 
pe ee anaplastic change and normal neurones 
still uded. 


(x 160.) 
were described as glioblastoma multiforme and 
probably correspond to Stages II and III of diffuse 
astrocytoma. The series reported by Pilcher (1934) 
was similar. (Figs. 442-444.) 

Diffuse Astrocytoma of Basal Ganglia, 
Hypothalamus, and Optic Chiasm.—Martin and 
Cushing (1923) describe 7 cases originating in the 
chiasm or optic nerves: all these, 3 of which were 
in children (aged 4, 6, and 8 years), would come 
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within our broad grouping of diffuse astrocytomata 
with or without secondary diffuse ‘ anaplasia’ ; 


ity 

+p "ot 


Fic. .—Diffuse astrocytoma. Photomicrograph. Stage 
itl. showing nodular anaplastic change. No neurones included. 
x 100. 


these tumours had previously been described as 
myxosarcomata. 

Javett and Samuel (1947) describe a chiasmal 
tumour in a child aged 5, presenting with a central 
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Clinical Analysis (Table IV).—Of these 4 czses, 
only 1 (Case 69) was over the age of 4 years at the 
time of reference; in 3 of these cases, sympt ims 
occurred from very slow growing tumours before the 
age of 3 years. 

The 3 cases which occurred between 1928 and 
1937 (Cases 66, 67, and 68) all had papilloedema and 
inadequate localizing signs, and all died shortly atter 
a suboccipital decompression. 

Case 69 involved the pineal region and thalamus 
and was the only case in our series to show symptoms 
of hypothalamic damage other than post-operatively, 
Polydipsia, a deepening of the voice, and enlarge- 
ment of external genitalia developed together shortly 
before signs of obstruction to the ventricular system 
and of pyramidal damage. The polydipsia was con- 
trolled with pitressin. 

All these 4 cases died within a few wecks 
of admission to hospital and within six to twelve 
months of the onset of symptoms. 

Diagnosis.—There is no uniformity in the clinical 
picture. The symptomatology may often suggest a 
cerebellar tumour and it will seldom be possible 
clinically to distinguish these from other space- 
occupying intracerebral lesions. Ventriculography 
will often be of help, and a suprasellar non-calcified 
lesion in childhood is more likely to be this than 
anything else. 

Diffuse Astrocytoma, Pontine and Supra- 
tentorial : Conclusions.—It appears to be charac- 
teristic of this group that the tumour is widely and 
diffusely ‘ invasive ’, so that it is often impossible to 
define its boundaries with normal tissue. It is there- 
fore inoperable and for practical purposes ‘ malig- 
nant ’. 

There is evidence (Scherer, 1940) that nodules of 
‘ anaplastic ’ tissue occur secondarily within a diffuse 
astrocytic neoplasm, and in our Case 65 such a 
well-circumscribed nodule of ‘ anaplastic’ tissue 
was found in the centre of the tumour. It seems 
at least possible, therefore, that all the tumours 
contained in this group have a common histo- 
genesis. This point can only be decided by careful 
search with large sections through a series of such 
tumours. 


Table IV.—DIFFUSE SUPRATENTORIAL ASTROCYTOMA 
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scotoma, which they contrast with the quadrantic 
and hemianopic defects produced by the cranio- 
pharyngeal tumours, which present the only practical 
diagnostic difficulty. 


The description which Scherer gave of diffuse 
astrocytic tumours in the cerebrum in adults agrees 
with what we have seen of these diffuse tumours as 
they occur, in quite different regions, in children. 
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Our view of the identity of this group is con- 
sistent with modern views on the interrelationship of 
astrocytic tumours of diffuse field origin and ‘ glio- 
blastoma multiforme ’, and enables all these tumours, 
whether in childhood or in adult life, to be considered 
as a single but variable disease (Kernohan, Woltman, 


and Adson, 1949). 


ASTROCYTOMA OF LOCALIZED ORIGIN 


Nodular Astrocytoma.—The tumour may be 
wholly solid, it may be partially cystic, or a soft 
mural neoplastic nodule no more than I cm. across 
may be situated in the wall of a large cyst. 

The tumour consists of fully mature astrocytes 
of both the fibrillary and protoplasmic types. One 
of these types of cell may predominate, both may be 
fairly evenly intermixed, or they may form distinct 
fibrillary and protoplasmic areas: the fibrillary 
areas show an extreme degree of fibril production, 
so that the cell nuclei are widely separated one from 
another by fibrillary material. The protoplasmic 
areas are of a greater cell density and show compara- 
tively little fibril production. The cells have a large 
amount of cytoplasm but their boundaries may be 
so ill defined that a syncytium appears to have been 
formed. (Fig. 445.) 

There seems to be no clear distinction between 
the cystic and non-cystic tumours other than the 
presence or absence of the so-called cysts. These 
are not true cysts but pseudocysts without epithelial 
lining. Many of the solid tumours show large, 
small, or microscopical cyst formation and all are 
histologically identical with the cystic tumours. It 
may be merely that the solid tumours happen to 
have grown large enough to produce symptoms 
before completion of the processes leading to large 
cyst formation. Perhaps large cysts are formed by 
coalescence of smaller ones. 

We have divided this group of neoplasms into :— 

1. The circumscribed cerebellar tumours, of 
which we have seen 22 cases ; 

2. The poorly circumscribed, ? invasive cere- 
bellar tumours—II cases; and 

3. The poorly circumscribed, ? invasive supra- 
tentorial tumours—4 cases. 

We shall now describe these subgroups. 

Nodular Astrocytoma of Cerebellum, Cir- 
cumscribed.—There is no clear evidence that this 
tumour ever arises other than in the midline. The 
smaller the tumour the nearer to the midline is it 
situated ; in fact it always impinges on the midline. 
A midline tumour which grew slowly and without 
cellular invasion would inevitably come to occupy a 
position roughly central in a cerebellar hemisphere 
as it enlarged, since the tougher midline structures 
would resist its expansion more than the cerebellar 
hemispheres. 

The tumour is sharply demarcated from the host 
tissue, which shows a distinct circumferentially 
arranged reactive gliosis. Bucy and Gustason (1939) 
say that these tumours are invasive for a depth of 
tmm. We have not in our series seen any evidence 
of cellular invasion, but fibrils originating from the 
tumour cells have been seen crossing the marginal 
reactive glial tissue at right angles for a short distance. 

The symptomatology is that of a very slowly and 
sometimes irregularly expanding lesion gradually 
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replacing one cerebellar hemisphere. It is not until 
such replacement is almost complete that signs of 
cerebellar dysfunction appear, and they are usually 
associated in their onset with those of fourth ventricu~- 
lar obstruction. The typical history is of morning 


FiG. 445.— Nodular astrocytoma. Photomicrograph. To 
show the typical fibrillary and protoplasmic cytology and micro- 
cyst formation. 90.) 


headache and vomiting, with progressive unilateral 
limb weakness and ataxia. Inco-ordination, weak- 
ness, and depression of deep reflexes in the limbs, 
usually with a lateral dominance on the side of the 
tumour, are found on examination supine. Lateral 
nystagmus, more marked towards the affected side, 
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AGE 
Fic. 446.— Nodular astrocytoma. Age incidence. 


and unilateral or bilateral sixth nerve palsies are also 
common. Other cranial nerve palsies are rare. 
Remissions of symptoms over long periods occur in 
a few cases, and indeed by careful questioning an 
incident may be elicited several months before any 
complaint was made, which was clearly of the same 
nature. 

These tumours, except in a few cases where they 
have reached an enormous size, are removable. They 
should seldom prove fatal and should never recur. 
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Analysis of Table V, referring to the 22 cases of 
circumscribed, nodular, cystic, or solid astrocytoma 
of cerebellum, gives the following information :— 

Cysts.—Only 4 tumours were entirely solid ; 
6 were polycystic or showed a central cyst lined by 
tumour tissue ; II consisted of a mural nodule in 


obstruct the fourth ventricle. Vermis ataxia vas 
present in 14, limb ataxia in 18 cases; one or other 
of these two was a presenting symptom in 8 cases, 
Nystagmus was present in 6 cases only. Substantial 
remissions of symptoms occurred spontaneously only 
in 4 cases. Sixth-nerve palsies were present in 9, 


Table V.—NODULAR CIRCUMSCRIBED ASTROCYTOMA, CYSTIC AND SOLID, OF CEREBELLUM 


z z| 412 
7 | Ace |Sex| 5e RS |< g Is PRESENTING SYMPTOMS | Cyst 
=) 
70 | 12 yr. | F. | 3 mth. ? ? ? ~ Morning headache and 6) 
vomiting 
71 4yr. | M. | 3 mth. / — |4mth.] L. + —|- - - - Morning headache and 8 
vomiting 
72 syr. | 2 yr. ° — | 2yr. - ~ | Periodic headache and 
vomiting 
73 2 yr. M.| yr. / I yr. | Mid. | + - - - — | Head enlargement 
74 9 yr. M. | 6 mth. ° — |6mth./] R. + ~ t - + - Ataxia © 
75 6 yr. F. | 2 mth.| 9 yr. + - - Neck pain and vomit- 
ing 
76 | 6 yr. | M.|2mth.] royr. | + R. + - - Headaches © 
77| 6yr. | F. | 4mth.| 7yr. | + — | Mid. - | Ataxia 
78 I yr. F. | 2 mth.| 4 yr Vomiting and ataxia 
8 mth. ing 2) 
79 7 yr. F, I yr 6 yr + _ R. - - - t Morning neck pain ] r+ ] 
80 2 yr. M.| 1 yr 4yr + + - — | Ataxia © 
81 | gyr. | F. ? / ? — | ©)-@ 
82 syr. | M.|3 mth.| r yr + - R. - Morning vomiting © 
83 2 yr. M. | 1 mth.| 1 yr. + R. - — | Ataxia and vomiti: 
6 mth. € 
84] Is yr. | M.| 5 yr 5 yr. + +] 7th.| + — | Visual failure ©) 
85 | 17 yr. | M.| 2yr 2 yr + R + 7th.| - Frontal headaches 
86 2 yr. M. | 1 wk. ° — | 1 wk. | Mid + ~ - - - Vomiting and screaming ©) 
87 | 7yr. |M.|8mth.] 2yr. | + — | Mid. | + Vomiting and squint ©) 
ss | Gyr. | F. | | rye. | + R. | Headaches 
89 | 6yr. | 2 yr. / + R. | Ataxia © 
90 | 4yr. | M. | 3 mth. i + Mid. | + - | Squint and ataxia ] 
ot | ayr. | F. | 3 mth. / R. + | Neck pain, squint, and 
vomiting 
Number of cases in which symptom or sign was present | 22 | 14] 18 | 6 5 9 3 4 I 


a large cyst; 1 (Case 81) originally cystic, recurred 
as a solid tumour after aspiration of the cyst. 

Age and Sex Incidence.—Fourteen cases were 
male, 8 female. None gave rise to symptoms in the 
first eighteen months of life, otherwise there is an 
even scatter throughout childhood (Fig. 446). 

Symptomatology.—In 12 out of 22, vomiting or 
headache or both were presenting symptoms. This 
was confined to the classical ‘ morning headache and 
vomiting ’ in 4 cases only. Evidence of intracranial 
hypertension was present in every case ; this can be 
taken to indicate that symptoms are never produced 
by this tumour until it has grown large enough to 


but other cranial nerve lesions were rare; there 
were but 2 cases of facial nerve lesions and 1 of 
unilateral trapezius weakness. 

Management and Prognosis.—In 1 case (Case 70) 
clinical records are lost. Three children (Cases 71, 
73, and 81) died without excision having been 
attempted. Of the 18 cases in which total excision 
was performed, the following 3 failed to survive the 
post-operative month :— 


Case 72.—Post-operative death. 


Case 74.—A suboccipital decompression had been 
done six years previously, the tumour was extremely 
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large, and although a total excision was achieved, a 
bulbar death occurred post-operatively. 

Case 86.—A bulbar death occurred a few hours after 
the excision of an extremely large tumour from a child 
of 2. 


Of the 15 children who survived total excision, 
1 only (Case 77), although very well, has permanent 
inco-ordination of the limbs of one side seven years 
post-operatively. The other 14 are entirely symptom- 
free and well respectively 10, 9, 6, 5, 4, 4, 2, 2, 14, 
I, I, 0, O, and o years later (the last three tumours 


Table VI.—NODULAR ? INVASIVE ASTROCYTOMA, SOLID AND CYSTIC, OF CEREBELLUM 


Limes SIGNS 
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indistinguishable from the circumscribed cerebellar 
astrocytomata, the following two died without any 
attempt at excision :— 


Case 92.—Died after a suboccipital decompression ; 
at the edge of the tumour with normal tissue a neurone 
was seen included within tumour tissue. 


Case 102.—Death followed ventriculography. An 
incomplete autopsy report suggested that the tumour 
was invasive. 


The remaining 9 tumours proved at operation 
impossible to excise totally and it was the surgeon’s 


PRESENTING SYMPTOMS OR 


NYSTAGMUS 
VERTIGO 


NECK STIFFNESS 
REMISSION 


6TH NERVE PALSIES 
OTHER CRANIAL 
NERVE PALSIES 


2 

= | | 2 2 
> | Ace |Sex| ae 1<8 2 

a a > 
92 | yr. | M.| § mth. ° — |g mth.| L. 

93 | yr. F. | 4 mth.| 8 yr. 
94 | 9 yr. | F. | 2 mth.| 2 yr. - | 2yr. | Mid. | + 
9s | 6 yr. | F. | 3 mth.| 2 yr — |2yr.3m.| Mid 

96 | 2yr. | F. | 4 mth.| 2 yr. i / Mid. 

97 | 7 yr. F. I yr. ? . ? L. 

98 | 8 yr. F. | 2 mth. | 2 yr. t R. + - 
99 | syr. | M.| 2 yr. 8 yr. / Mid. | + 
100 | 11 yr. | M. | 1 mth. | 3 mth. 4 mth. R - — 
1or | 1§ yr. | M.| 2 mth. | 2 yr. R. - - 
1o2 | 10 yr. | M. | 6 yr. ° - 6 yr. R. + - 


Headache 


Morning headache and 
vomiting 

Headache and vomiting 

Ataxia 

Morning vomiting 

Vomiting and ataxia 

Morning vomiting 

Headache 

Head flexion and ataxia 


Morning vomiting 
Headache and squint 


CO 


Number of cases in which symptom or sign was present | 11 | § 


9 8 3 3 


were excised only in the past few months). In no 
case in which the tumour was excised has there yet 
been evidence of recurrence. If the early sympto- 
matology of intracranial neoplasms were widely 
appreciated, suspected cases would be referred earlier 
to neurosurgical units for air studies and for explora- 
tion than is now the case. Clinical localization of 
these tumours is unreliable, but air studies make 
their accurate location possible. At this point 
almost every case (with the exception of pontine 
tumours) must be surgically explored, as it is only 
at operation that the enucleability of a tumour can 
be judged. The exact type of the tumour will often 
not be known until later, when its histology is 
studied. 

Given this approach, a circumscribed nodular 
astrocytoma of cerebellum should rarely prove fatal. 
This is the only intracranial neoplastic disease with 
a good prognosis, and it is the impossibility of 
making an accurate pre-operative diagnosis which 
makes a surgical approach to every posterior fossa 
‘umour imperative. 

Poorly Circumscribed, ? Invasive, Nodular 
Astrocytoma of Cerebellum (Table this 
group of 11 children having tumours histologically 


view that the tumour was invasive. Only 3 of these 
(Cases 94, 95, and 100) have yet died, and in no case, 
unfortunately, was a post-mortem examination done. 
Follow-up failed in Case 97. 
The state of the other § survivors is as follows :— 


Case 93.—Eight-year survival ; during the past three 
years there has been a recurrence of signs, including 
evidence of functional hemisection of the pons. 


Case 96.—Two-year survival; with residual non- 
progressive cerebellar signs. 


Case 98.—Two-year survival; ataxia and a bulging 
decompression suggested continued growth. 


Case 99.—Eight-year survival; perfectly well, but 


with residual non-progressive signs. 
Case 101.—Two-year survival; well. 


Our material is unfortunately not yet adequate to 
enable us with confidence either to associate these 
tumours with the circumscribed group or to describe 
them clearly as a separate clinico-pathological entity. 
As it remains possible, however, that they differ only 
in size and shape from the circumscribed group, and 
in view of the extremely slow-growing nature of the 
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tumour, we feel that a second surgical attack after an does not simulate adult ependyma. We are igno:an 


interval or on a recurrence of symptoms, would often 
be worth while. 


of the exact histogenesis of these tumours. We lave 
only seen ependyma-lined tubular structures in the 


Table VII.—NODULAR SUPRATENTORIAL ASTROCYTOMA, SOLID AND CYSTIC, ? INVASIVE 


Zz 
Z 4 > 3 
103 3 yr.| M. 2 mth. - 3 yr. 
104 | 4 yr. F. 2 yr. (1949) 
105 | § yr. M. 2 mth. ° 
106 | 12 yr.| F. I yr. 8 yr. 


Poorly Circumscribed, ? Invasive, Nodular 
Astrocytoma, Supratentorial (Table VI]).—Four 
cases are included in this group :— 


Case 103.—Three-year survival with a right homony- 
mous hemianopia, after partial removal and subsequent 
irradiation of a cystic tumour in relation to anterior wall 
and floor of third ventricle. 


Case 104.—Total excision of a suprasellar tumour 
which included the chiasm. The tumour was solid and 
histologically a protoplasmic astrocytoma with microcyst 
formation. Good post-operative course. 


Case 105.—Death after suboccipital decompression 
and subsequent ventriculography. A _ large, poorly 
defined tumour occupied the whole of the right frontal 
lobe and extended back to the parietal region. It was 
solid, with areas of hemorrhage and necrosis. 


Case 106.—Eight-year survival after subtotal excision 
and irradiation of a partly solid and partly cystic, locally 
invasive tumour of the right temporal lobe. 


Our study of this type of tumour is very limited. 
Histologically it is an adult astrocytoma, largely 
nodular, and may be ‘ invasive’ over a part of the 
surface. As two of these four arose in the hypo- 
thalamic region, which is the site of the diffuse 
astrocytoma, it is possible that they represent the 
same neoplastic process. 


SUBEPENDYMAL GLIOMA 


These tumours arise in intimate relation to a 
ventricle, or to the central canal of the spinal cord 
(Bailey, 1924, 1925; Cushing, 1927; Kernohan, 
Woltman, and Adson, 1931). They display a char- 
acteristic structure by macroscopical and micro- 
scopical standards. Elongated glial cells are radially 
arranged around blood-vessels ; these vessels are, 
however, immediately ensheathed by cuffs of fibril- 
lary material which seems to be composed of pro- 
cesses of the glial cells. The tumours, which are 
expansile, are histologically not invasive, the border 
line with normal tissue is clearly seen, and a single 
layer of ependymal epithelial cells is intact over the 
ventricular surface of the tumour. The tumour 
grows up to this single line of ependymal cells but 
does not appear to arise from it. It seems to arise 
in a plate-like area of subependymal tissue which 


immediate vicinity of the single layer of ependyma. 
Whether these tubules are part of the neoplastic 
process or environmental reaction, we cannot say. 


FIG. 447.—Subependymal glioma. Photomicrograph. 
Showing the typical perivascular architecture. ( 110.) 


Mitoses and ‘ anaplastic’ changes are rarely seen in 
these tumours. 

Eight of our cases arose in the fourth ventricle, 
I in relation to the third ventricle. The tumour, 
originating in a plate-like area of subependyme! 
tissue, often extends from the lower pontine or uppe: 
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medullary region round the side of the fourth 
ventricle and into its roof. In its development it 
may displace the medulla and brain-stem and impress 
deeply the cerebellum, often presenting surgically as 
a cerebello-pontine angle tumour (Kernohan and 
others, 1948). 

The signs on the one hand are those of pressure 
on the medulla, pons, and cerebellar peduncles, and 
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Six cases were female, 3 were male; 3 were 
infants, 3 in the second year of life, and the remaining 
3 aged 4, 7, and 11 years (Fig. 448). No case sur- 
vived more than five months from the onset of 
symptoms, whether operated upon or not. 

The prognosis of these tumours in childhood 
does not justify attempts to subdivide this group into 
grades of malignancy, as has been done in the field 


Table VIII.—SUBEPENDYMAL GLIOMA 


Tota, DuRATION 
To DEATH 
OPERATION 

PAPILL@DEMA 


Case NUMBER 
LENGTH OF History | 


PRESENTING SYMPTOMS 


VERMIS ATAXIA 
INTRACRANIAL 
HYPERTENSION 
PONTINE SIGNS 
REMISSION 


3 mth. 
6 wk. 


3 
> 


II yr. 
5 mth. 


1 yr. 6 mth. 3 wk. 


4 yr. 3 mth. 


7 yr. 3 wk. 


1 yr. 4 mth. 3 wk. 


9 mth. 6 wk. 
1 yr. 6 mth. 2 mth. 


Needle 
biopsy 


From 
birth 


3 mth. 


Headache and vomiting 


Left 7th, 6th, goth palsies, 
left hemiplegia 


Vomiting and unsteadiness 
Morning vomiting 


Morning vomiting, headache, 
back pain, and drowsiness 


Three weeks malaise 
Right torticollis 
Vomiting 


Screaming attacks, loss of 


consciousness 


Number of cases in which symptom was present 


4 


on the other of fourth ventricular obstruction and its 
resulting hydrocephalus. 

The predominance of one or other of these two 
components decides whether the case presents with 
typical non-specific symptoms and signs of fourth 
ventricular obstruction (§ cases of 8) or as a pontine 
or medullary lesion (2 cases of 8) (Table VIII). 

In one case (Case 112), aged 16 months, there 
were no symptoms or signs other than malaise and 


NUMBER OF CASES 


Fic. 448.—Subependymal glioma. Age incidence. 


loss of weight, until a sudden onset of extensor 
spasms preceded a respiratory death. 

The case with the tumour in the third ventricle 
(Case 115) presented with loss of consciousness, 
b lateral papilleedema, and generalized rigidity. 

Of the 6 cases presenting with hydrocephalus and 
Pipilleedema, 3 suffered suboccipital decompression 
aid died post-operatively. 


of adult ‘ ependymomata’ by Kernohan and others 
(1949). 

Craniopharyngioma, Para-pituitary Epithe- 
lial Tumour (Table 1X).—There is little to add to 
the classical description of this disease by Critchley 
and Ironside (1926). The incidence of between 5 
and 10 per cent of intracranial tumours in childhood 
underestimates their actual incidence as symptoms 
begin most commonly in the second two decades of 
life. Thus in Cushing’s first two thousand tumours 
(Cushing, 1932) there were 92 craniopharyngiomata, 
of which 14 gave rise to symptoms in the first, and 
29 in the second, decade of life. 

All the tumours in our series have shown fairly 
typical structure, with stellate reticulum, cyst forma- 
tion of all sizes lined by columnar epithelial cells, 
calcification, and often diffuse reactive gliosis pene- 
trating deeply into the substance of the tumour. 
Although tapping of the cyst when it is large may 
alleviate symptoms for months or years and may 
indeed be frequently repeated, the only hope of 
permanent cure seems to be total excision of the 
tumour. This involves very great technical diffi- 
culties and has only occasionally been achieved. It 
is in any case uncommon for cases to be diagnosed 
before permanent damage to the sight has occurred. 

The craniopharyngiomata resemble the cystic 
cerebellar astrocytomata in that in many cases the 
cyst (although in this case a true rather than a 
pseudo-cyst) is the major space-occupying part of 
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the lesion. Indeed, repeated aspiration of the cyst, 
partial removal of its wall, and perhaps destruction 
by radiation of the secreting epithelium, may relieve 
symptoms for long periods (Cushing, 1932 ; Ingraham 
and Scott, 1946). 

Unlike the cerebellar astrocytomata, however, 
total excision is almost an impossibility. 


JOURNAL OF 


SURGERY 


Our present view is that if the tumour is diag- 
nosed before visual failure has begun, a surgical 
approach should be made such that the tumour can 
be totally excised in the unlikely event that this js 
reasonably practicable. In the majority of cases, 
where the tumour is already large, and so placed 
that excision will lead to grave damage to the optic 


Table 1X.—CRANIOPHARYNGIOMA 


> 
Zz ; Zz 
= = 
116 2 yr. M. | 10 mth. - ~ 2 mth. - ? 
117 II yr. F. 9 mth. — — 2 mth. - 
118 9 yr. F. mth. 2 yr. + : 
119 8 yr. F. I yr. - - 1 yr. 6 mth. + 
120 14 yr. M. 6 wk. + — ° 
121 IO yr. M. 4 yr. ° 


In our experience there is but one five-year sur- 
vival, at the expense of total excision of the optic 
chiasm, but we were unable to obtain histological 
material for study in this case and it is therefore 
excluded from the series. 

Diabetes insipidus, obesity, and hypersomnia tend 
to occur post-operatively, but in no case were hypo- 
thalamic symptoms found before operation. The 
symptomatology of these tumours was widely variable, 
as we have indicated in the section on general symp- 
tomatology. The onset was with headache and 
vomiting due to ventricular obstruction in 4 cases 
(in 1 of which there was also visual failure), visual 
defect alone in 1 case, and hemiplegia and cranial 
nerve palsies due to the backward prolongation of 
the tumour into the basal cistern in 1 case. Supra- 
sellar calcification was shown radiologically in 5 out 
of 6 cases. In the remaining case there is unfortun- 
ately no record of X-ray examination, but calcifica- 
tion was found histologically. 

Management.—The proper management of these 
children remains a matter for debate. Attempts at 
surgical removal carry an extremely high mortality, 
almost always involve an earlier loss of sight than 
would in the natural course of events ensue, and 
seldom achieve a total excision. If anything less 
than a total excision is achieved, the result is no 
more satisfactory than the most conservative partial 
excision or tapping of the cyst. These alternative 
methods have often given relief for years, and are 
repeatable. 

Although the tumour is not one which might be 
expected to be radio-sensitive, one must remember 
that there is often more cyst than tumour, and that 
it is a true cyst, lined by secreting epithelium. It 
has been held that radiation is effective (Ingraham 
and Scott, 1946) by destruction of the secreting 
power of the epithelium. Encouraging results are 
reported (Carpenter, Chamberlin, and Frazier, 1937). 


nerves and hypothalamus, a more limited operation 
should be carried out to create a temporary decom- 
pression and to evacuate the cyst; and that such 
treatment should be followed up by irradiation. 

It must nevertheless be accepted in general that 
this is a tumour which will almost always prove 
fatal within months or a few years from the onset of 
symptoms. 

Meningioma (Table X).—The meningeal tu- 
mours of childhood have little in common with those 
found in adult life. They are a much smaller 
minority of the total (4 per cent in our series). 

Arising often in very early life, when precise 
neurological diagnosis is notoriously difficult, and 
predominantly in areas where they do not easily 
obstruct the circulation of cerebrospinal fluid, they 
are seldom diagnosed before they have reached a 
very large size, or, in the case of the diffuse tumours 
(of which we have seen no example), have spread 
widely. 

All our § cases were circumscribed and globular. 
Three cases (Cases 124, 125, and 126), all girls, 
aged 3, 4, and 3 years, were circumscribed frontal 
tumours eroding bone and impressing a lateral 
ventricle. Two cases (Cases 124 and 125) were 
histologically similar, consisting of large spindle- 
shaped cells in a piloid and whorled structure and 
showing many mitotic figures ; they correspond to 
the type described by Bailey and Ingraham (1945) 
as “localized, solid fibfosarcoma of dura mater ”’. 
Case 125 showed partly whorled and partly epi- 
thelioid structure. 

The other 2 cases (Cases 122 and 123), in a girl 
of 15 months and a boy of 23 months, were also 
circumscribed tumours, respectively temporal and 
parietal, also eroded overlying bone, but showed 4 
different histological picture. They consisted of 
closely packed small round cells without structure! 
arrangement. 
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A network of reticulin could be demonstrated in 
all these tumours. 
All 5 of these tumours were theoretically enucle- 
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in the hands of a pathologist a steady flow of histo- 
logical material and made its correct interpretation 
a matter of more than academic interest. Bailey 


able. They adhered to the skull, but not to the and Cushing seized this opportunity to attack the 
Table X.—MENINGIOMA 
z= 2 = | & | go] & 3 
5 5} | | < | 8 1 
122 | 1 yr. 3 mth. F. 6 wk. ° ? ? — 
123 2 yr. M. 4 mth. ° - _ 
124 3 yr. F. 4 mth. I mth. 
125 4 yr. F. 4 mth. ° 
126 3 yr. F. 6 wk. 1 mth. 
brain. All § children died without operation, in our jungle of neoplastic neurocytology. In their search 


first ten-year period. 

The presenting symptoms were vomiting in 2 
cases and hemiplegia in the other 3 cases. 

Choroid Plexus Tumours (7ab/e X1).—All our 
3 tumours arose in one of the upper three ventricles, 
and all gave rise to symptoms in the first two years 
of life. All were large. Two of the 3 showed histo- 
logical evidence of ‘ anaplasia’, and in 1 case (Case 
127) there were multiple pin-point ependymal second- 
ary growths. All were fatal. The symptomatology 


for a ratiou..al basis on which to classify the bewilder- 
ing variety of histological appearances which they 
found, they were inspired by the recent work of the 
Spanish school of neurohistologists on the histo- 
genesis of the central nervous system to describe 
each of their glial tumours in terms of the stage of 
normal glial histogenesis which the biopsy specimen 
seemed most nearly to resemble. 

This provided a valuable first approach, but we 
can see clearly in retrospect why it was that this 


Table XI.—CHOROID PLExUS TUMOURS 


z > 
° Z Z 
2 = vA < = 3 
é 
127 | 2 yr. F. 6 wk. 3 mth. - } i 
128 |gmth.| M. Days 1 mth. - 
129 | I yr. M. 2 mth. 2 mth. 


was not distinguishable from that of other supra- 
tentorial growths. Ependymal metastases in such a 
tumour have been previously reported (Cairns and 
Russell, 1931). 

In Van Wagenen’s (1930) series of 72 cases 
27 were found in the first decade, after which the 
incidence fell steadily throughout life, although cases 
occurred at all ages. He found that no clear divid- 
ing line could be drawn between papillomata and 
carcinomata, and this is true also of our own very 
limited experience. 


DISCUSSION 


The Cushing School.—In the first quarter of 
the century the rapid advance of neurosurgery in the 
hands of Harvey Cushing at the same time placed 


method led to such confusion. The vast majority of 
glial tumours arise in our view as a result of one 
of two fundamental pathological processes: in each 
of these, changes in the cells take place variably as 
time passes whether, as in the one case, because 
the tumour cells are in process of. differentiation, 
or, as in the other, because they may gradually 
become ‘ anaplastic’. The importance of these pro- 
cesses of differentiation and ‘ anaplasia’ has escaped 
recognition in the histogenetic classification, in 
which also it is assumed, without justification, that 
an embryonic cell once it has become neoplastic will 
reproduce itself indefinitely at one particular stage 
of differentiation. This hypothesis is fundamental 
to the histogenetic classification. This approach 
was clearly bound to result in the sanctification as 
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separate disease entities of potentially innumerable 
stages in each disease process; and indeed, to re- 
sult in many cases in different diagnoses being made 
from study of different areas of the same tumour. 

The particular difficulty which inevitably arose 
was that the more carefully the material was studied 
the less easy was it to define the boundaries separat- 
ing, for instance, astrocytoma, astroblastoma, spongio- 
blastoma, and glioblastoma multiforme. With regard 
to the last title, referring to what is probably the 
commonest glial tumour of adult life, there was also 
the difficulty that the type cell, the ‘ anaplastic’ 
multinucleate pathologically mitotic cell, bears no 
resemblance to any recognized stage in the histo- 
genesis of normal glia. Kernohan (Kernohan and 
others, 1949) says that he was in the habit of solving 
this difficulty by teaching that the abnormal cells 
are in varying stages of dedifferentiation rather than 
of differentiation, but we cannot see how it helps to 
postulate that the cells are moving backward rather 
than forward along an admittedly non-existent 
path. 

Although the histogenetic hypothesis is false, it 
nevertheless served to stimulate thought and direct 
endeavour in the elucidation of the glial tumours 
during the third decade of this century. During 
this decade all the major glial neoplastic diseases 
with which we are concerned were described in a 
series of reports on groups of cases extracted from 
the mass of material with which Cushing and his 
colleagues dealt. 

The medulloblastoma was described in 1925 in 
terms of the most undifferentiated members of this 
group of tumours, and a further series was described 
by Cushing in 1931. 

The ependymomata were described in 1924 and 
1925 by Bailey as a clear-cut clinico-pathological 
entity. 

In 1929 Bailey and Bucy described the oligoden- 
drogliomata in terms of the most fully differentiated 
examples, but added that a much larger group of 
tumours could be included if the cytological criteria 
for diagnosis were less rigid—an implication that for 
clarity of description a few tumours had been separat- 
ed from a larger and less well-defined community 
of new growths. 

Cushing’s experiences with a series of circum- 
scribed cerebellar astrocytomata were described in 
1931. 

Several publications referring to the ‘ glioblastoma 
multiforme ’ group of tumours of adult life appeared 
during this period, but in the 1926 classification the 
pontine and peduncular tumours and tumours of the 
optic chiasm were specifically excluded as “‘ unclassi- 
fiable, since the histogenesis of the interstitial tissues 
of these regions is too imperfectly known to allow a 
proper evaluation of these tumours ”. In 1930, how- 
ever, Buckley described the ‘invasive’ pontine 
tumours of the Cushing collection—a group which 
were clearly similar to our own material. 

All these clinical descriptions of disease were the 
result of the extraction of histologically and often 
clinically well-defined groups from a very large 
series of tumours occurring at all ages; in this 
process many tumours were left unclassified (e.g., 
§6 out of 310 fully studied glial tumours in Bailey and 
Cushing’s 1926 report). 
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Scherer’s Work.—Scherer studied in , reg 


detail, both qualitatively and quantitatively, the} 
cytology of 18 diffuse astrocytomata of the cerebrum | 


in adults, using large sections. He showed that only 
5 could be classed as pure astrocytomata (such as are 


commonly found in the pons), and that the majority f 


showed either diffuse or localized transition to tissue 
of ‘ glioblastoma multiforme’ type. The relation- 
ship of these ‘ anaplastic’ areas to the astrocytic 
tumour tissue were such as to leave no doubt that 
the astrocytic areas were primary and thai the 
* glioblastoma ” areas arose from them by secondary 
‘anaplastic’ change. As it is also well known that 
diffuse astrocytic areas can be found on careful search 
through most examples of ‘ glioblastoma multi- 
forme ’, the conclusion seems inescapable that this 
whole group is a slowly developing single disease 
process. This idea has now been accepted by most 
workers and is incorporated in the ‘ simplified con- 
cept of gliomas’ published by Kernohan and others 
as a Mayo Clinic symposium in 1949 which we will 
now discuss. 

The Mayo Classification.—The falsity of the 
histogenetic hypothesis is here accepted. All the 
glial tumours are placed in five broad groups, 
the first four of which are then graded according to 
Broders’ classification of ‘increasing malignancy’, 
Grades I to IV. In the case of the astrocytomata 
and ependymomata, this grading is then justified by 
a study of post-operative survival times. The oligo- 
dendrogliomata were not studied from this view- 
point, although they are included in the classification, 
and the medulloblastomata are not graded on account 
of their “‘ relatively constant histological structure ”’. 
The group designated ‘ neuro-astrocytoma’ is not 
fully described, but appears to consist largely of the 
differentiating neuroblastomata which are not, of 
course, glial tumours, and in any case lie outside the 
scope of the present study. 

The authors of this report show convincingly 
that the post-operative survival times correlate closely 
with ‘ malignancy ’ as estimated by the criteria used 
in their study of biopsy material. This finding 
certainly justifies the use of the gradings for prog- 
nostic purposes in an adult Neurosurgical Unit, 
where the difference between a few months’ and a 
few years’ survival is of outstanding importance. 

In view of our hypothesis of the identity of all 
diffuse astrocytic tumours, wherever and whenever 
they occur, our interest centres mainly on the Mayo 
workers’ treatment of this group. Here the idea has 
been accepted that all tumours hitherto described 
under the titles astrocytoma (excluding the cere- 
bellar examples), astroblastoma, spongioblastoma, 
and glioblastoma multiforme are interrelated ; that 
the boundaries between them are undefinable, and 
that a single tumour may contain a variety of tissues 
describable by two or-more of these terms. The 
histological appearances have been graded in terms 
of ‘ malignancy’ from (1) astrocytoma to (4) glio- 
blastoma multiforme, and post-operative survival 
times varied from six years (Group 1) to six months 
(Group 4). This finding, as we have said, justifies 
the use of the grading for prognostic purposes in 
adults, but does not, in our view, justify any belief 
that a given tumour stays permanently in one 
grade or another. We have given elsewhere our 
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INTRACRANIAL NEOPLASTIC 
interpretation of the life-history of diffuse astrocytic 


’ tumours; our stage I corresponds with the Mayo 


des 1 and 2, our stages II and III with the Mayo 
grades 3 and 4. In terms of our hypothesis, the ex- 
planation of the better short-term prognosis in the 
case of the lower gradings is that in these cases the 
tumour happens to have given rise to symptoms 
comparatively early in its intrinsic life-history. We 
suggest, therefore, that these gradings define not the 
type of neoplastic process, but the stage in the 
development of that process at which symptoms 
have arisen. The lower average age of the patients 
whose tumours show low gradings in the Mayo series 
encourages this view. 


SUMMARY AND CONCLUSIONS 


A twenty-year series of 129 intracranial tumours 
of childhood has been studied. The survey demon- 
strates well-marked differences from the intracranial 
tumours of adult life. 

A comprehensive classification is presented which 
consists mainly of a small number of broad clinico- 
pathological disease entities, each well defined from 
the others, but within each of which there is a fairly 
wide variability of appearance and behaviour. 

One-fifth of the tumours, 23 out of 129, are 
examples of a variety of diseases which are uncommon 
in childhood. To the knowledge of these diseases 
we have little to add. 

The other four-fifths fall into the three common 
disease groups :— 

1. Nodular astrocytoma (37 cases). 

2. Diffuse astrocytoma (18 cases). 

3. Differentiating medulloblastoma (51 cases). 

Our conclusions relate mainly to the last two of 
these diseases. 

Diffuse Astrocytoma.—These are tumours of 
diffuse field origin, arising from adult astrocytes in 
the white matter of the neural axis, chiefly in the 
pons and in the hypothalamic region. We suggest 
that these tumours represent the same disease process 
as the diffuse astrocytomata of the cerebrum which 
are common among adults and in which diffuse or 
localized ‘ anaplastic ’ change has usually taken place 
by the time symptoms arise. We also suggest that 
when such tumours arise in the brain-stem within 
its inexpansible bony cage, they give rise to symptoms 
early in life and that this is the explanation of their 
appearance as diffuse astrocytoma in the pons or in 
the hypothalamic and aqueductal region in childhood, 
and as anaplastic astrocytoma in the cerebrum in 
adults. This conception does no more than com- 
plete, for the tumours of childhood, the relationship 
now generally recognized between the diffuse and 
the anaplastic astrocytomata of adult life. 

Differentiating Medulloblastoma.—We re- 
gard the ‘ typical ’ medulloblastoma and the ‘ typical ’ 
oligodendroglioma as representing the two extremes 
of differentiation of an embryonic tumour arising in 
glial precursors: these are cells normally capable of 
development into oligodendroglia or astrocytes, but 
probably not into neurones. These tumours arise 
in the roof of the fourth ventricle or in relation to an 
upper ventricle. A wide variety of differentiation is 
seen not only between one tumour and another, but 
between different areas of the same tumour. In 
general the least differentiated tumours are found in 
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the subtentorial, and the most fully differentiated 
in the supratentorial situation. 

While it is desirable to have in mind as clear and 
comprehensive a picture as possible of intracranial 
neoplastic disease in childhood, it is nevertheless 
seldom that exact pre-operative diagnosis of tumour 
type can be safely made. When the presence of an 
intracranial tumour is suspected, air studies should 
be performed without delay. As this diagnostic 
procedure is not without risk it should be carried 
out only in the neurosurgical unit, and should be 
followed as soon as possible by craniotomy where 
this is indicated. Once the tumour is localized, 
excision should be attempted in nearly every case, 
with the exception of pontine and perhaps of some 
suprasellar tumours. It is only the surgeon at 
operation who can judge the enucleability of any 
other tumour. Biopsy studies are often misleading 
owing to the wide cytological variation between one 
part of a tumour and another in so many of the 
gliomata of childhood. A clear-cut pathological 
diagnosis can only be given after study of adequate 
material. 

The quotation of an overall survival rate over a 
twenty-year period during which both diagnosis and 
surgical treatment have so markedly advanced, might 
be misleading. Circumscribed cerebellar astro- 
cytomata, which will probably comprise between 
15 and 20 per cent of any series, should be excisable 
and the children should survive ; but total excision 
and long-term survival will be rare in any other type 
of intracranial tumour; the exceptions may be 
occasional cases of fully differentiated medullo- 
blastoma whether in the cerebrum or cerebellum, 
perhaps of circumscribed meningioma, and rarely of 
craniopharyngioma. With the methods at present 
at our disposal it seems unlikely that long-term 
survival in a series of 100 consecutive cases of intra- 
cranial tumour in childhood will exceed 20, but the 
impossibility of distinguishing the potential survivors 
clinically makes full neurosurgical investigation and 
treatment a matter of urgency in nearly every case. 


We wish to express our gratitude to the consulting 
staff of The Hospital for Sick Children for permission 
to study the cases in this survey. We are also 
especially indebted to Mr. Wylie McKissock, who 
carried out the neurosurgical treatment during the 
second ten-year period, and who has kindly placed 
at our disposal the records and pathological material 
of cases under his care both at The Hospital for 
Sick Children and elsewhere. Our thanks are due 
to Mr. Derek Martin and to Mr. P. G. Cull, of the 


Department of Medical Photography, for the 
illustrations. 
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PORTAL VENOGRAPHY BY INTRASPLENIC INJECTION 
By R. MILNES WALKER, J. H. MIDDLEMISS, anp E. M. NANSON 


FROM THE DEPARTMENTS OF SURGERY AND RADIOLOGY, BRISTOL ROYAL INFIRMARY 


THERE has been no doubt about the value of portal 
venography in the investigation of certain cases of 
portal hypertension. Its use has until now been 
limited by the fact that it could only be performed 
satisfactorily during the course of a laparotomy, 


Fic. 449.— Normal portal venogram made by splenic injec- 
tion during the course of a laparotomy. Note the absence 
of filling of any collateral vessels or tributaries of the portal 
system except the splenic vein. The dilution of the contrast 
medium at the point where the superior mesenteric vein 
enters is clear. 


when the injection could be made into one of the 
tributaries of the portal system. 

The demonstration, by Albeatici and Campi 
(1951), that an opaque medium injected into the 


spleen rapidly enters the venous system and is 
carried to the liver in sufficient concentration to 
show the course of the veins, extends in great measure 
the usefulness of the procedure, for it can now be 
done without general anesthesia or an abdominal 
incision. It appears that this method was first used 
in man by Leger (1951) in Paris, and has also been 
used by Boulin, Chevalier, Callus, and Nagel (1951) 
in Belgium. A further report has been given by 
Dreyer and Budtz-Olsen (19§2). 

That it is not entirely without risk is suggested 
by the following experience. In order to study the 
effect of splenic puncture a wide-bore needle was 
inserted through the parietes into the normal spleen 
during the course of a laparotomy for gall-stones 
and an injection of diodone introduced. At the 
time no injury to the spleen, apart from the puncture, 
was noticed and no bleeding occurred when the 
needle was withdrawn. Three days later, however, 
after apparently normal progress, signs of sudden 
intraperitoneal hemorrhage appeared and the spleen, 
which had a large rupture of the capsule, was 
removed ; subsequently the patient made a satisfac- 
tory recovery. Presumably this had been an 
intrasplenic hematoma which burst through the 
capsule on the third day. It should be noted that 
in this case the normal respiratory excursions of the 
spleen were permitted while the needle was in place. 

Since then portal venography has been performed 
I2 times on patients by transparietal injections of 
the contrast medium into the spleen. In all these 
cases the spleens were enlarged and the breath was 
held while the needle was in place, except in 2 
children of 4 and § years, in whom general anesthesia 
was used and the respiratory movement controlled by 
the anesthetist. In all our cases performed without 
laparotomy the spleen has been palpable and the 


injé 
of | 
4 
aw 
hy, 
1 
] 
| 


PORTAL VENOGRAPHY BY INTRASPLENIC 


injection has been made 4 or 5 cm. above the costal 
margin through the interspace in line with the apex 
of the spleen, usually the tenth or eleventh. After 
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estimated depth of the parietes ; when the radiologist 
is ready the patient is instructed to take a deep 
inspiration and hold it. The needle is then pushed 


FiG. 450.—Venogram in a case of intrahepatic obstruction. The large left gastric vein and the numerous varices around the cardia 
are well filled. 


Key to di , Figs. 450-455 :—P.V., Portal vein; L.G.V., Left gastric vein; S.V., Splenic vein; 1.V.C., Inferior vena cava ; 
4 
.M.V., Superior mesenteric vein; L.P.V., Left branch of portal vein; G.E.V., Right gastro-epiploic vein. 


Fic. 451.—Venogram in a case of prehepatic obstruction, showing a stricture of the Yr vein with filling defects probably due to 
thrombosis ; collateral vessels around the portal vein and in the region of the cardia are filled. Some reflux down the superior mesenteric 
vein has occurred. 


UMBILICAL 
VEIN 


FIG. 452.—Venogram from a child of 5 with intrahepatic obstruction ; this shows filling of collateral circulation in the lieno-renal 
ligament passing to an intercostal vein, also a large umbilical vein coming off the left branch of the portal and terminating at the umbilicus 
with filling of veins in the anterior abdominal wall. 


infiltration of the parietes with local anesthesia a in a further 2 cm. and the contents of the syringe 
17 S.W.G. needle with a 30-ml. syringe containing rapidly injected. An attempt at aspiration has been 
79 per cent diodone attached is inserted to the made before injection; sometimes a little blood 
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comes, but usually nothing is obtained. The first In one case the needle was inserted too far and 
film is exposed as the injection is being completed, the injection did not enter the spleen but probably 
and sometimes another film 3 sec. later. went between the layers of the gastrosplenic 


FIG. 453.—Venogram in a case of intrahepatic obstruction nine months after an end-to-side anastomosis between the portal vein 


and the inferior vena cava. No opaque medium enters the portal tributaries or the collateral vessels, but it passes through the anastomosis 
into the inferior vena cava. 


FIG. 454.—Venogram in a child of 4 with a cavernomatous portal vein and thrombosis of the splenic vein. No filling of the splenic 
or portal veins. 


FIG. 455.—Venogram from the same patient made by injection of the right tro-epiploic vein during a aparotomy. The 
eivaumaunanaas channels of the portal vein are filled, but most of the nadie passes to the varices around the cardia. 
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omentum ; the patient had some pain, which lasted 
about twelve hours, but no other ill effects were 
noted ; in none of the others has there been any 
untoward incident. 

A feature of all these venograms is the direction 
of the portal vein, which runs much more horizontally 
than is usually depicted in anatomical diagrams. 

In normal cases all the opaque medium is carried 
along the splenic and portal veins and the other tribu- 
taries of the portal system do not show (Fig. 449). 
In the lower part of the portal vein an indefinite filling 
defect is usually present, caused by the blood flowing 
in from the superior mesenteric vein, but this defect 
disappears higher up when the two streams of blood 
become mixed. 

In cases of portal hypertension there is a back- 
flow along the tributaries of the portal vein, 
particularly those leading to the collateral circulation. 
Thus the left gastric vein will fill and varices in the 
cardiac end of the stomach and the cesophagus may 
show (Figs. 450, 451) ; similarly the inferior mesen- 
teric vein may fill, but perhaps the most interesting 
is the umbilical vein coming off the left branch of 
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the portal vein and leading to peri-umbilical varices 
in the anterior abdominal wall (Fig. 452). 

After a portacaval shunt it can be used to demon- 
strate the patency of the anastomosis and absence 
of gross portal hypertension as shown by absence of 
filling of the collaterals (Fig. 453). 

The greatest value of the investigation has been 
the demonstration of veins suitable for a portal 
systemic anastomosis. On a number of occasions 
the site of the portal vein has been exposed through 
a right thoraco-abdominal incision, only to find the 
vein completely occluded by thrombus or else 
cavernomatous and useless for an anastomosis (Figs. 
454, 455). It will show whether the splenic vein 
is patent and usually reveals the site of termination 
of the left gastric vein. 
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In Memoriam 


PHILIP H. MITCHINER 
(1888—1952) 


Puitip H. MITCHINER, who died on Oct. 15 last, 
occupied a very unusual position in the world of 
surgery. He was born on June 17, 1888, and was 
educated at Reigate Grammar School before entering 
St. Thomas’s Hospital as a student in 1906. Here 
he carried away many of the most important and 
honourable prizes and medals, and it is an interesting 
point in the make-up of his mentality and the width 
of his knowledge that these distinctions were nearly 
all in medicine and pathology rather than in surgery. 

His career as a student was brilliant and he rapidly 
became a marked and notable member of the hospital, 
qualifying in 1912 with the Gold Medal of the 
London University degree. He soon took his F.R.C.S. 
and his M.S. London, and held the most important 
surgical posts in St. Thomas’s. His energy was 
abounding, and in those days he started, more or 
less as a side-line, the first really organized V.D. 
Department that existed in the hospital. 

His interest in military matters, which ultimately 
became a very important part of his life, started 
during his student days when he was an original 
member of the Thomas’s and Guy’s contingent of 
the Medical Unit, London University O.T.C. 
During the first war he was employed on surgical 
work at the Balkan Front with a Serbian hospital, 
and later at a British hospital, where his work was 
invaluable. After the war he returned to the 
hospital as Resident Assistant Surgeon, but the 
Near East still called him, and he again went to 
Serbia in 1920, where he largely re-organized all 
the medical services and became a trusted and 
valued advisor to the Serbian Government. 


Returning to St. Thomas’s again, he completed 
his time as Resident Assistant Surgeon and was 
elected to the Staff in 1922, rather later probably 
than would have been the case had he not gone to 
Serbia. He rapidly became a busy, teaching, 
practising, and writing surgeon. As a teacher he 
had the supreme gift of drama, calling things to 
the student’s notice in a most striking way, knowing 
the right amount of sarcasm to use on occasions and 
upon whom it might be employed. No one could 
be kinder to the shy, nervous student than Philip 
Mitchiner and no one more capable of putting in 
his place the tiresome student or uppish house- 
surgeon. His wit was ever lying just below the 
surface and ready to emerge with little or no en- 
couragement; often Rabelaisian in character, it 
never offended or hurt anyone except on the very 
few occasions when he intended, and rightly, so 
to do. 

His views on many subjects in surgery were 
original, but in spite of this he fell in with the general 
scheme of hospital teaching practice and shared the 
writing of a general text-book on standard lines 
without any difficulties, while on Committees he 
could always be trusted to have a full and under- 
standing knowledge of all the facts being dealt with 
and to make wise suggestions, albeit these were 
sometimes clothed in a fomewhat droll manner. 

A large portion of hig life was given up to examin- 
ing in Final Surgery “xaminations ; indeed there 
were few University examinations in the country of 
any merit in which he did not play his part. He 
was an exceedingly ff and searching examiner, 
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occasionally appearing to be irritated by a somewhat 
stupid candidate but really being only amused. The 
stories of his remarks to candidates at examinations 


PHILIP H. MITCHINER 
1888—1952 


are classical, but all show the same combination of 
kindliness and wit. 

Throughout the period between the two wars 
Philip still maintained his intense interest in military 
affairs, with the result that as soon as the second war 


commenced, he entered again upon an adventuroy; 
era. He was appointed D.D.M.S. to the Anti- 
Aircraft Headquarters ; later he was D.D.M.S. to 
the Northern Command with the rank of Major. 
General and later still he became Consulting Surgeon 
to the Middle East, an appointment which pleased 
him very much for he had a very soft place in his 
heart for that part of the world. During his military 
career he proved himself an expert on military 
matters, again exercising his devastating humour 
whenever suitable opportunity arose, kind and con- 
siderate to his juniors, but displaying an uncompro- 
mising firmness to his equals and superiors. 

Discipline as such, except in its proper place, he 
had no use for, and he was quite capable of tread- 
ing upon corns, though only when he clearly in- 
tended to do so and knew that they would not be too 
painful. 

Returning to St. Thomas’s again at the end of 
the war, and finding it in its highly damaged state, 
he took up his full work on the Staff and served as 
a valuable member of Committees dealing with the 
re-establishment and re-building of the hospital. 

He had for some years been a member of the 
Council of the Royal College, became Vice-President, 
and in 1946 took his place as Chairman of the Court 
of Examiners, a position which he thoroughly 
enjoyed, and in which his experience and wisdom 
made him entirely successful. In 1948, under the 
rule then in existence of retiring at 60, he retired 
from St. Thomas’s, but still led a very active life 
examining and serving on many Committees in con- 
nexion with the National Health Service. 

Philip indeed by his very personality conveyed 
a will to please, to succour, and to succeed, and 
we who knew him intimately and loved him well 
mourn the loss of a great comrade. The last year of 
his life was clouded by several attacks of the illness 
which in the end proved fatal, but he kept on with 
his work although obviously suffering. In the end, 
death, when it came, came to him suddenly, as indeed 
he would have wished. 

““A well instructed man knoweth many things 
and he that hath much experience will declare 
understanding.” 

W.H.C.R. 


SHORT NOTES OF RARE OR OBSCURE CASES 


OSTEOCHONDRITIS OF THE CAPITELLUM 
By MARK L. MASON 


SENIOR ORTHOPADIC REGISTRAR, SOUTH-EAST KENT, CANTERBURY AND ISLE OF THANET GROUPS OF HOSPITALS 


THE earliest description of that interesting group of 
the affections of the epiphyses termed variously 
osteochondritis, epiphysitis, and aseptic necrosis was 
probably given by Paul Vogt in 1869. He described 
the typical condition found in the tibial tubercle 
which was later to be reported by Osgood in 1903. 

The more commonly encountered sites are now 
well recognized and have come to be known by the 
names of the original observers. This has the 
unfortunate disadvantage of implying that in each 


instance the disease is an independent one, but never- 
theless, the names of Legg-Calvé-Perthes, Kéhler, 
Scheuermann, Freiberg, Kienbéck, and others are 
universally used. 

No epiphysis is immune to this odd disorder, but 
cases occurring in the less commonly encountered 
sites are not well reported in the literature. 

Panner (1927) first described the appearance of 
osteochondritis of the capitellum of the humerus, 
and suggested that as an entity it resembled the 
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condition found in Calvé-Perthes disease of the hip. 
Two years later he published records of three cases 
(Panner, 1929). The patients were boys; two 
were aged 10 years, and one aged 7 years. 

Krebs, in a discussion of the original report, 
suggested the name Panner’s disease for this condition 
and added a further case of his own—a boy aged 8 
years. Smith (1929) added another case in a 4-year- 
old boy, and Brailsford (1935) reported a case in a 


Fic. 456.—Anteroposterior and lateral views of the ‘right 
elbow-joint, showing the typical condition of osteochondritis 
of the capitellum. 


young adult who had been employed for several 
years in using compressed-air tools. Elward (1939) 
described 2 cases, both in 8-year-old boys, whilst 
Shaefer, Strickroot, and Purcell (1939), in a study 
of 91 patients demonstrating endocrine disturbances 
and osteochondritis of various epiphyses, found 3 
instances of involvement of the capitellum. March 
(1944) reported a further case in a boy aged 8 years, 
and Camero (1951), in a comprehensive study of the 
rare sites affected by osteochondritis, reported one 
further case in a boy aged 6 years. 

After a careful study of the literature this series 
of 13 patients appears to represent the only recorded 
cases of osteochondritis affecting the capitellum of 
the humerus. 


CASE REPORT 


R. J., a six-year-old schoolboy, was seen as an out- 
patient complaining of pain in his right elbow. The 
pain commenced some three weeks previously and no 
history of trauma was recalled. The pain apparently 
came on suddenly. 

On EXAMINATION.—He was a well-nourished subject 
with no past medical history of significance, and no 
clinical manifestations of endocrine disorder. The left 
elbow-joint was normal. The right elbow-joint was not 
tender, there was no heat, and no effusion was present. 
Extension of the joint was full and painless. Flexion of 


the joint was to 70° only and was painful, especially on 
active and passive attempts to increase the range. 
There was no 


Rotation of the joint was full and painless. 
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muscle wasting. The other joints were normal. The 
Mantoux test was negative. 

X-ray examination shows the typical condition of 
osteochondritis of the capitellum of the right elbow-joint 
(Fig. 456), and a normal left elbow-joint (Fig. 457). 

The capitellar epiphysis of the right humerus is seen 
to be smaller than the normal left side, has an irregular 
contour, and has lost its spherical form. It is fissured 
and fragmented into a central denser portion surrounded 
by irregular osseous areas and decalcified spaces. 


FiG. 457.—Anteroposterior and lateral views of the left elbow- 
joint, showing normal appearances. 


TREATMENT.—The elbow-joint was immobilized at 
go° of flexion in a plaster-of-Paris cast for two months. 
Since the joint is a non-weight-bearing one, it was 
decided that there was little danger of ultimate deformity 
occurring and free active use was allowed after this period. 
The signs and symptoms gradually cleared up despite 
persistence of the radiological appearances. 


SUMMARY 


The literature concerning osteochondritis of the 
capitellum of the humerus is reviewed and a further 
instance of this condition is added to the previously 
reported 13 cases. 


I should like to thank Mr. F. G. St Clair Strange 
for permission to publish this case. 
I am indebted to my father for the X-ray prints. 
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A GASTROJEJUNOCOLIC FISTULA PERSISTING 


JOURNAL OF SURGERY 


FOR EIGHT YEARS WITHOUT SYMPTOMS 
By J. E. RICHARDSON 


A BENIGN clinical course in gastrocolic fistula is rare, 
and for this reason the following case deserves to be 
put on record ; I cannot remember having heard of 
a similar case. 


CASE REPORT 


Mr. H. M. (23743/50) was first sent up to the London 
Hospital in January, 1943. His symptoms at first were 
not severe and a barium meal by Dr. Jupe, which was later 
repeated by Dr. Jennings, showed a duodenal ulcer. A 
gastro-enterostomy stoma was carefully looked for but 
only a slightly irregular fold pattern could be seen. The 
= previous history was remarkable. Born in 1880 

e came of a long-lived family, both his parents having 
survived to the age of ninety. Neither his brother nor 


ROUX GASTROENTEROSTOMY WITH 
FISTULA TO TRANSVERSE COLON 


MASS OF ADHESIONS 
Fic. 458.—Diagram showing operation findings. 


sister had indigestion. He dated the onset of his symp- 
toms to the age of ten. In 1913 he had a gastro-enteros- 
tomy done in St. Thomas’s Hospital and in 1914 he was 
discharged from the army following a hematemesis. In 
1917 he had a further laparotomy but he was told there 
was nothing wrong. From 1920-41 he worked as a 
veneer cutter and had periodic discomfort but nothing 
very serious. He smoked and drank in moderation and 
constipation forced him to take regular aperients. In 
194I more severe symptoms forced him to give up his 
work and since then he has only done light jobs. As his 
son and daughter are both grown up and married and his 
= severe arthritis, he has to do most of the house- 
work. 

In October, 1943, the patient was seen in Out-patients 
for a second time. This time his symptoms were more 
severe and he was admitted to the Warley Woods Annexe, 


where he stayed for two months until January 21, 1944. \ 
A barium meal in December suggested a gastrocolic fistula © 


and this was confirmed by a barium enema. 
in the ward improved so markedly, however, that it was 
thought that the fistula must have closed. For the next 
few months the continued to attend Out-patients, but in 
August, 1944, he defaulted. 

In June, 1950, his private doctor, Dr. Herman, sent 
him up to hospital for reconsideration. After six years 
with little trouble severe pain had returned and there had 
been some large vomits. He looked ill and was admitted 
under Dr. Clark-Kennedy as ? carcinoma of the stomach. 


His condition © 


Two barium meals were done by Dr. Murray but neither | 


was satisfactory. The stomach was hypotonic and full 
of fluid; and after two hours no barium had left the 
stomach. There was an irregularity of the fold pattern 
and the suggested diagnosis was gastric ulcer. Clinically 
he improved and it was decided to defer surgery. 

Following discharge the patient did well, and by 
September his weight had increased from 8 st. 9 Ib. to 
9 st. 4 lb. He continued to attend Out-patients, but in 
July, 1951, he again began to get pain after meals. A 
barium meal by Dr. Jennings failed to settle the diagnosis. 
As in 1950, it was impossible to get satisfactory films. 
There was a considerable excess of resting juice and no 
barium was seen to leave the stomach. The previous 
films showing the gastrocolic fistula had been destroyed 
and at this stage it seemed by no means certain that the 
patient had ever had a gastro-enterostomy. As carcinoma 
could not be excluded, admission was again arranged. 

A slight cesophageal stricture at the level of the sternal 
notch made gastroscopy impossible and on October 24 
he was transferred to the Surgical Unit and submitted 
to laparotomy. Surgery seemed justified as in spite of 
his age he was in good physical and mental condition and 
there was an undiagnosed pyloric lesion producing 
considerable obstruction. Partial gastrectomy was done 
and recovery was uneventful. When last seen in the 
follow-up clinic in August 1952 he had regained his 
highest pre-operative weight and declared himself as “ fit 
as a fiddle ’’, “‘ never better in my life ”’. 

The operative findings are shown in Fig. 458. It seems 
certain that the gastrocolic fistula dates back at least as far 
as 1943 and yet for 8 years it never raised recognizable 
symptoms. When the patient came back to hospital in 
1950 his pain was obviously due to reactivation of his 
duodenal ulcer and his vomits were the result of pyloric 
blockage. According to old-fashioned views the direction 
of the peristaltic wave would tend to keep the small- 
intestine content from flowing back along the efferent 
loop to the fistula. According to modern ideas the 
symptoms in gastrocolic fistula are due to continual 
re-infection of the small intestine by colonic contents 
passing back into the jejunum. In this case there were 
never any symptoms to suggest intestinal irritation. 
Possibly the resistance of the jejunum remained high 
because the functional closure of the gastro-enterostomy 
prevented the added insult of exposure to the gastric 
acidity. 

The linear prepyloric scar was presumed to be due 
to an old gastrotomy incision. 
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SARCOMA OF THE UPPER END OF THE FIBULA 
SIMULATING OSTEOMYELITIS 


By J. N. WILSON 


THE ROBERT JONES AND AGNES HUNT ORTHOPADIC HOSPITAL, OSWESTRY 


Tue differential diagnosis between a slowly-growing 
bone tumour and chronic osteomyelitis is often a 
difficult one to make both clinically and radiologically. 
The case described is one of a rapidly growing 
endosteal type of sarcoma, in which the presenting 
signs and symptoms were those of osteomyelitis, and 
in which this diagnosis was fairly confidently made. 
The diagnosis only became in doubt when subsequent 


Fic. 459.—Radiograph taken on admis- 
sion, showing an area of destruction in the 
upper end of the fibula with increased 
density of the medial cortex suggestive of 
sequestration. 


matory reaction. 


radiological examination revealed that the degree of 
osteoporosis was increasing rapidly, without the bony 
reaction one would expect with inflammatory disease. 


CASE REPORT 


The patient was first seen on April 2, 1951, complain- 
ing of pain over the upper end of the left fibula and outer 
side of the knee. These symptoms had been present for 
about 3 months. Examination revealed tenderness over 
the upper end of the fibula without any obvious swelling. 
There was no limitation of knee movement, and although 
there was slight loss of dorsiflexion at the ankle this had 
not been noticed by the patient. The tender area was 
reddened and warm and the patient’s temperature was 
99° F. Radiographs of the upper end of the fibula showed 
an area of osteoporosis just below the head, with a sugges- 
tion of sequestration of a portion of the medial cortex 


Fic. 460.— Radiograph 
weeks later, showing considerable increase 
in bone destruction without any inflam- 


(Fig. 459). The patient was considered to be a case of 
osteomyelitis of the upper end of the fibula and was 
admitted for further investigation and treatment. 

On ADMISSION.—The following investigations were 


carried out :-— 


R.B.C. count—normal, Hb 95 per cent. 
W.B.C. count—6000/c.mm., diff. normal. 
B.S.R.—15 mm./hr. (Wintrobe). 


a. 
b. 
e 
d. W.R. and Kahn—negative. 


Fic. 461.—Further radiograph taken 
shortly before operation, showing almost 
complete loss of affected shaft of fibula. 


taken three 


e. Serum phosphatase—within normal limits. 

f. Urine—no Bence-Jones protein present. 

g. Chest radiograph—normal. 

Penicillin therapy was commenced immediately on 
admission (50,000 units 4-hourly), and this was continued 
for two weeks. At the end of this time the patient was 
allowed up. She was comfortable for a short while, but 
then the pain and swelling returned, this time there being 
a very definite tumour over the head of the fibula. Radio- 
graphs taken on April 25, 1951, showed that there was an 
increased amount of destruction (Fig. 460), the shaft of 
the fibula being almost completely destroyed in the 
affected area. A further picture on May 4 (Fig. 461) showed 
even further destruction. The clinical appearance was now 
very much in favour of a neoplasm, despite the fact that 
the B.S.R. had risen to 36 mm. per hour. 

Biopsy was performed on May 12. At operation the 
tissue was suggestive of tumour and there was no evidence 
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of abscess formation or granulations. The report on the 
biopsy material was as follows :— 

“** Microscopically this is an anaplastic tumour. Numer- 
ous giant cells lie amidst tightly packed roughly spindle- 
shaped cells. The majority of these cells do not resemble 
osteoclasts but are tumour cells having abnormal nuclei of 
varying structure and depth of staining, sometimes in 
mitosis. There is a rather scanty network of collagen 


FiG. 462.—The microscopical appearance of the tumour show- 
ing the intense mitotic activity in the stroma cells. 


fibres running between the cells, but no bone or cartilage 
was seen. Some areas of the growth are necrotic. 

“This tumour is really too anaplastic to be labelled ; 
it could be part of an osteosarcoma of the osteolytic type, 
but no bone can be seen to confirm this. Provisional 
diagnosis—anaplastic giant-cell sarcoma.” The micro- 
scopical appearance is shown in Fig. 462. 

AT OPERATION.—In view of this report an above-knee 
amputation was performed on May 29. The specimen is 
shown in coronal section in Fig. 463. 


COMMENT 


This case presented not only a problem of clinical 
differential diagnosis, but also of pathology. The 
microscopical appearance did not fit in with the 
appearance of any of the accepted bone tumours. 
The rate of division in the stroma cells was much 
too rapid for it to be classified as an osteoclastoma, 
and the giant cells were not of the type found in this 
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tumour, being very much smaller than the tyj ical 
type. 


and it may be that it occurred in this case. Coley 
(1949) describes three grades of giant-cell tumour, 


graduating from (I), which is benign, to (III), which Ff 


is frankly malignant and must be classed as a giant- 
cell sarcoma. He thinks that the tumour may be 
malignant from the start, and that one should be 


Fic. 463.—The post-operative specimen seen in coronal 
section, showing how the tumour has oe age ed replaced about 
3 in. of the shaft of the fibula immediately distal to the head. 


suspicious of this when the position of the tumour 
is atypical, i.e., commencing in the shaft of the bone 
rather than the epiphysis. It will be noted that the 
tumour in this case arose well below the epiphysis. 
Coley also observes that in the malignant tumour 
the giant cells are fewer in number and not of the 
typical epulis type. It would seem, therefore, that 
the evidence points to the tumour being a malignant 
giant-cell sarcoma. 


I am indebted to Mr. F. G. Allan for permission 
to publish this case. 


REFERENCES 
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AN UNUSUAL 


FIBROMYOMA 


By G. BANCROFT-LIVINGSTON, Lonpon 


THE following case is considered to be of sufficient 
interest to merit publication. 


CASE REPORT 


A spinster, aged 68, had been treated by radium in 
1930 for a rodent ulcer on the left side of her face. The 
result had been satisfactory, but when she was seen in 
September, 1949, there was a markedly scarred and 
telangiectatic area over the left cheek. 

In November, 1949, she was admitted to the Middle- 
sex Hospital for excision of the scar and repair of the 


defect. It was at this stage that a large irregular mass, 
situated in the lower abdomen, was discovered, extending 
above the level of the umbilicus. It was quite mobile 
and no pelvic abnormality was detected. The patient 
admitted to some recent increase in abdominal girth and 
vague abdominal pain. 

In view of the uncertain nature of the mass, the 
abdomen was opened by a right lower paramedian incision 
under general anesthesia. The lower abdominal mass 
was found to be composed of many uterine fibroids, 
some as large as 6 in. in diameter and some calcified 
(Fig. 464). A total hysterectomy was performed. 


Illingworth and Dick (1943) state that the | 
simple osteoclastoma can undergo malignant change | 
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AN UNUSUAL 


Further exploration of the peritoneal cavity revealed 
another fixed mass in the epigastric region. The parietal 
incision was prolonged upwards and a tumour was 
discovered to be firmly fixed to the posterior abdominal 
wall, apparently occupying the whole of the lesser sac. 

It was ‘attached’ to the posterior surface of the 
stomach, and the transverse mesocolon closely invested 
its inferior surface. The transverse colon itself was 
adherent to its anterior aspect. Further investigation 
revealed its very close adherence to the posterior 
abdominal wall, and a tentative diagnosis of retro- 
peritoneal sarcoma was made. The great omentum was 


He 


Fic. 464.—Mass of uterine fibroids, some partly calcified. 
(Scale in centimetres.) 


divided and the lesser sac opened. The stomach was 
‘freed’, and a small rent made in its posterior surface 
was repaired by fine catgut stitches. By finger dissection, 
the mass was freed from the posterior abdominal wall ; 
there was no attachment to the pancreas or splenic 
artery. In attempting to clear the transverse mesocolon, 
the middle colic artery was torn, necessitating ligation. 
No attempt was made to free the transverse colon and 
the growth was excised together with most of the trans- 
verse colon (Fig. 465). Bleeding from the extensive area 
forming the bed of the tumour was not great, and the 
ends of the divided large bowel were exteriorized through 
the upper part of the wound, forming a ‘ gun-barrel’ 
colostomy. The abdomen was closed, and the patient’s 
post-operative recovery was uncomplicated. 

She was re-admitted to hospital in March, 1950, and 
an extraperitoneal closure of the colostomy was carried 
out. She has remained perfectly well since this last 
operation. 

Histological examination of the specimens confirmed 
the clinical diagnosis of uterine fibromyomata. The 
upper abdominal tumour was also a fibromyoma, closely 
resembling the uterine tumours in appearance. 


DISCUSSION 


It was at first suggested that the fibromyoma in 
the upper abdomen might have been originally 
uterine, becoming detached from the uterus by 
torsion of its pedicle, and ‘ wandering’ into the 
upper abdomen. That such an event can occur 
seems generally recognized, and Petersen (1905) 
gives a good account of three cases illustrating 
various stages of torsion of the pedicles of uterine 
fibromyomata. 


FIBROMYOMA 


In 1913 Bland-Sutton believed in the occasional 
‘ migration’ of uterine fibromyomata, but by 1922 
he had apparently become more sceptical. 

Such modern authorities as Novak (1947) and 
Curtis (Curtis and Huffman, 1950) describe how 
torsion of the pedicle of a subperitoneal uterine 
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5 6 7 8 $8 12 13 15S 6 17 18 
Fic. 465.—Sectioned degenerating fibromyoma, with 
transverse mesocolon attached on the right side. The trans- 


verse colon, held open by a probe, is seen at the top right-hand 
corner of the specimen. (Scale in centimetres.) 


tumour may occur, but all agree that such an occur- 
rence must be extremely rare. 

On reviewing this case and recognizing its ana- 
tomical situation in the lesser sac, a gastric origin of 
the tumour seems much more probable. Large 
benign tumours arising from the stomach have been 
described by Sherman, Long, and Caylor (1946), 
Edwards and Lewis (1940), and Ball (1939), amongst 
others. Golden and Stout (1941) pointed out that 
fibromyomata of gastric origin differ from uterine 
fibromyomata in that they are not encapsulated and 
appear to be infiltrating tumours. In view of the 
present case, such an observation is very important. 

Meissner (1944), in a series of 50 routine autopsies, 
found small leiomyomata of the stomach present in 
46 per cent of the cases. 

If benign gastric tumours are subserous in origin, 
they may cause no symptoms, and their discovery 
will probably be accidental. If they are submucous, 
however, they often cause bleeding (Eckhoff, 1942) 
and the bleeding may be very severe (Levy and 
Horn, 1941). More (1924) described what he con- 
sidered to be the typical X-ray appearances of such 
a tumour. 

The surgical removal of all such tumours should 
be possible and in most cases would be an easy 
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procedure. The injury to the middle colic artery in 
the case described was an unusual and unfortunate 
occurrence, necessitating removal of the transverse 
colon, thereby greatly increasing the magnitude of 
the operation. 


SUMMARY 


A case is described in which multiple uterine 
fibromyomata were removed by total hysterectomy, 
and a separate tumour found in the upper abdomen 
which was removed together with the transverse 
colon. Histological examination showed that this 
tumour was a fibromyoma closely resembling those 
arising in the uterus. It was considered more likely 
that this was a case of a large subserous fibromyoma 
of the stomach than a wandering or sequestrated 
fibroid for the following reasons :— 

1. The tumour was large and situated in the 
anatomical lesser sac. 

2. It was so closely related to the stomach that a 
small rent was produced in that organ when the 
tumour was removed. 

3. Large fibromyomata of gastric origin appear 
from the literature to be far more common than 
wandering fibroids. 

4. Localized removal should be all that is neces- 
sary in such cases. 


JOURNAL OF SURGERY 


My thanks are due to Mr. Frederick Roques and 
Mr. Rainsford Mowlem for permission to treat and} 
report this case; and to Mr. Leslie Le Quesne, off 
the Surgical Unit, Middlesex Hospital, for his help | 
both at the time of operation and afterwards. 
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Science 


CASE REPORT 


A boy, aged 10, was seen at the end of 1951 on refer- 
ence from the Pediatric Department of Bridgend Hospital 
because of pain in the loin, severe frequency of micturi- 
tion, and recurrent vomiting. The symptoms had been 
present for two months. 

On examination his bladder was palpable up to the 
umbilicus. A blood-count showed 11,500 white blood- 
corpuscles. No increase in eosinophils was reported. 
The blood-urea was 60 mg. per 100 c.c. The intravenous 
pyelogram showed bilateral hydro-ureter and caliceal 
hydronephrosis (Fig. 466). The bladder in the series 
of films was seen to be grossly enlarged. 

The child was admitted for cysto-urethroscopy. 
When the cystoscope was passed 3 oz. of urine only were 
removed and bimanual examination revealed a large, 
tense, smooth swelling extending from the rectovesical 
pouch very nearly to the umbilicus. A lower right 
paramedian incision was then made and the abdomen 
opened. A very large mesenteric cyst was found in the 
pelvic mesocolon and impacted in the true pelvis, com- 
pressing both ureters, the urinary bladder being drawn 
upwards over it like a cowl. The outer capsule of the 
cyst was incised and the contained cyst enucleated with- 
out rupture. The false capsule was then dissected clear 
and the defect in the mesocolon repaired. The cyst was 
thin-walled, contained fluid, with some debris, and 
measured approximately 4 in. in diameter. The abdo- 
minal wall was then closed in layers without drainage. 

The child was discharged from hospital fourteen days 
later fit and well. The cyst was examined by Dr. F. R. 
Magarey, of the Department of Pathology of the Welsh 
National School of Medicine, who confirmed that it 
was a hydatid cyst complete with scolices and brood 
capsules. 

After operation the Casoni intradermal test was 
strongly positive. Intravenous pyelography performed 
six weeks after operation revealed a normal caliceal 


INTRA-ABDOMINAL HYDATID CYST CAUSING RENAL FAILURE 
By D. G. MORRIS CarpirrF 


pattern with no hydro-ureter. 
to 20 mg. per I00 c.c. 


The blood-urea had fallen 


FIG. 466.—Intravenous pyelogram showing bilateral hydro- 


ureter and caliceal hydronephrosis. 
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) Tue following case of fibromyoma of the kidney 


appears worthy of placing on record on account of 
the rarity of this type of tumour in the kidney. 

A search of the literature of the last twenty years 
has revealed only one case of a similar type (Lytle, 
1939), and in this case the fibromyoma arose from 
the substance of the kidney and not from the hilum 
as in the case described below. 


There are several records in the literature of 
other types of mixed tumours containing smooth 
muscle, of which malignant leiomyoma occurs most 
commonly (Fuchsman and Angrist, 1948; Cooke, 
1933). Patch (1937) considered that tumours labelled 
fibromata or fibrosarcomata are probably wrongly 
diagnosed and are really leiomyomata. In the litera- 
ture there was also one case of fibromyoneurosarcoma 
(Eisenstaedt, 1935). 


CASE REPORT 


The following is a brief summary of the clinical notes 
of the case now recorded :— 

The patient, a soldier, aged 36, complained of aching 
pain of a few months’ duration in the left loin radiating 
to the left groin. He had had an attack of left epididymo- 
orchitis two months previously which had not completely 
resolved. He was a _healthy-looking man _ without 
pyrexia or tachycardia. The left kidney was not palpable, 
but there was some tenderness in the left loin. Except 
for some residual swelling of the left testicle there was 
nothing else abnormal found on physical examination. 

Intravenous urography showed that a mass was 
present in the lower part of the left kidney which was, 
nevertheless, excreting quite well. Retrograde pyelo- 
graphy confirmed these findings but did not help further 
in the diagnosis. At this stage it was thought that the 
condition was either a hypernephroma or a simple cyst, 
probably the former. There were no secondary deposits 
seen on X-ray examination of the chest or lumbar spine 
and pelvic bones. The right kidney was normal and 
urinalysis showed no abnormality. 


FIBROMYOMA OF THE KIDNEY 


A CASE OF FIBROMYOMA OF THE KIDNEY 
By R. A. C. OWEN, LIVERPOOL 


AT OPERATION.—-Under pentothal, curare, nitrous 
oxide, and oxygen the left kidney was explored by a 
lumbar incision. It was found to be adherent to the 
surrounding structures and was freed and removed. 
The wound was closed with drainage. 

On examining the excised kidney the tumour was 
found to be 3 in. in diameter, occupying the hilum and 
bulging into it. The kidney substance was thinned 
round the tumour, but was not obviously invaded by it. 


Fic. 468.—Fibromyoma of the kidney: higher-power view. 


The pelvis and ureter were not involved. The centre 
of the tumour was hemorrhagic and necrotic. 

Microscopical diagnosis of the tumour presented some 
difficulty, but after some deliberation and examination of 
many portions of the tumour, it was confirmed that it 
was a fibromyoma, some areas of which were showing 
malignant change. Fig. 467 shows a general low-power 
view of the portion of the tumour, and Fig. 468 shows a 
similar portion under higher power. 

His convalescence was uneventful, and when he was 
last seen three months after the operation he was well 
and gaining weight. 

DISCUSSION 


The tissue of origin of this tumour is uncertain. 
It could have originated from the smooth muscle of 
the blood-vessels of the hilum or from the smooth 
muscle of a blood-vessel in the substance of the 
kidney. The latter was probably the origin of the 
other similar case described (Lytle, 1939), although 
this point was not discussed by the author. 


I am indebted to Dr. R. Y. Dawbarn and Pro- 
fessor Sheehan for the microscopical diagnosis of 
this tumour. 
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REVIEWS AND NOTICES OF BOOKS 


Text-book of Orthopedic Medicine. By JAMEs 
Cyriax, M.D., B.Ch. (Cantab.), Physician to the 
Department of Physical Medicine, St. Thomas’s 
Hospital, London. Vol. II. Treatment by Manipu- 
lation and Deep Massage. 5$ x 84 in. Pp. 335 
+ xvi, with 120 illustrations. 1950. London: 
Cassell & Co. Ltd. 18s. 6d. 


Tus is a useful little text-book which is profusely 
illustrated. It should prove of real worth not only to 
the physiotherapist but also to the practitioner who 
requires to know something about manipulative treat- 
ment. In this book special attention is drawn to the 
author’s method of reducing displacements of cervical, 
thoracic, and lumbar disks. 

A feature of the work is the arrangement of the 
material under logical sequence of headings. Thus, 
with respect to every lesion, the text discusses the exact 
points at which treatment should be applied; the 
patient’s posture ; the physiotherapist’s technique ; the 
duration and frequency of sessions ; the indications for 
ancillary methods ; and the results of treatment. 


Warwick and Tunstall’s First Aid to the Injured and 
Sick. Nineteenthedition. Edited by A. P. GoRHAM, 
M.B., Ch.B., M.R.C.S., L.R.C.P., D.A., Officer of 
the Order of St. John of Jerusalem ; Police Surgeon, 
City and County of Bristol; etc. 4} x 64 in. 
Pp. 278, with 288 illustrations, many in colour. 
1952. Bristol: John Wright & Sons Ltd. 6s. 6d. 


THIs nineteenth edition of Warwick and Tunstall’s well- 
known handbook has been brought up to date by Dr. 
Gorham ; considering its modest size it contains an 
amazing amount of detailed information which justifies 
the subtitle of “‘An Advanced Ambulance Handbook ”’. 
The illustrations, which are beautifully clear and simple, 
add greatly to the value of the book. Care has been 
taken to preserve all that was important in the earlier 
editions, but alterations or additions in conformity with 
modern teaching and practice have been made throughout 
the work—for example, in the treatment of burns, the 
management of fractures of the spine, and the transport 
of patients by air. In a work of such a uniformly high 
standard it is startling to read in the Appendix dealing 
with the Thomas splint that this useful apparatus is 


named after a London surgeon—a slip of the pen which | 


can easily be rectified in the next edition. 


Penicillin Decade, 1941-1951. Sensitizations and 
Toxicities. By LAWRENCE WELD SMITH, M.D., 
Medical Director, Commercial Solvents Corporation ; 
and ANN DOLAN WALKER, R.N., formerly Editor, 
Trained Nurse and Hospital Review. a! x 8} in. 
Pp. 122 + viii. 1951. Washington, D.C.: Arundel 
Press Inc. 


THE decade is from 1941 to 1951 and the authors have 
collected and analysed 342 publications referring to the 
untoward effects, toxic or allergic, of the clinical use of 
penicillin. The perusal of this little volume must have 
a salutary effect on anyone who is inclined to use this or 
any other antibiotic indiscriminately, for the number and 
variety of these serious reactions are astonishing. 

The decade followed the preliminary period when 
the efficacy of penicillin was proved in the laboratory, 
but the substance was too crude and its potency too low 
for extensive clinical trial. Then came the early 40’s, 
during which the potency and purity of penicillin was 
rapidly developed, and this epoch was followed by those 
in which the pure crystalline substance was produced 


commercially, and was then combined with other sub. 
stances to delay its absorption and so prolong its effective 
action, though these in their turn became recognized as 
potential agents in the toxic and allergic responses, 
Attention is focused, however, upon sensitization to the 
antibiotic itself, and all who read this most useful little 
book of reference must agree with the authors’ warning 
that “ antibiotics are only of value for the treatment of 
infections due to organisms sensitive to the specific 
antibiotics being employed ”’. They might have added 
that even when this condition is satisfied, antibiotics 
should be used only when they are really necessary. 


Endoscopy. As related to Diseases of the Bronchus, 
Esophagus, Stomach, and Peritoneal Cavity. By 
Epwarp B. BENEDICT, A.B., M.D., F.A.C.S., Assis- 
tant Clinical Professor of Surgery, Harvard Medical 
School; etc. 6 x 8f in. Pp. 373 + xiv, with 130 
illustrations and 12 coloured plates. 1952. London: 
Baillitre, Tindali & Cox. 76s. 6d. 


TuHIs book deals with bronchoscopy, csophagoscopy, 
gastroscopy, and peritoneoscopy. In spite of the plea 
by the author for endoscopy as a separate speciality, 
supported by a preface from the pen of Professor Edward 
Churchill, he fails to convince. The book has been 
very earnestly written, the chapter on the history of 
endoscopy being patricularly well done and interesting, 
but it is as much a very full account of the various condi- 
tions for which endoscopy is done as an account of 
endoscopy. This often reaches extremes, such as four 
pages being devoted to an account of sarcoidosis with 
histology and five pages to sarcoma of the lung. 

In spite of this very full treatment there are some 
notable omissions ; for instance there is no mention of 
Heller’s operation in the treatment of cardiospasm. 
Csophago-gastrostomy and cardioplasty, both very bad 
operations, are recommended. Moreover, perforation of 
the esophagus at cesophagoscopy is dismissed in a line 
by saying that it is almost unheard of in the hands of the 
experienced cesophagoscopist. 

The ‘ definitions’ of disease are often irritatingly 
childish : e.g., “‘ a foreign body is any object or substance 
in a place where it does not belong.” 

There is also much writing of slangish type, especially 
“Xray” for radiograph. Incidentally not one lateral 
lung radiograph is shown. 

Numerous and useful references are given after each 
chapter, but the usual American custom of largely 
ignoring the writings of other countries is seen in that 
out of 633 references only just over 100 are non-American. 

The book is excellently printed and produced and 
will be helpful as a reference book, but it is difficult to 
see to whom it will specially appeal as it is too full for 
the laryngologist doing endoscopies and unsuitable for 
the thoracic or abdominal expert. 


Bone Tumours. By Louis LICHTENSTEIN, M.D., 
Los Angeles. 6} -9} in. Pp. 315, with 155 
illustrations. 1952. London: Henry Kimpton. 80s. 

THERE can be few pathologists who have specialized in 

bone tumours and made such an investigation their life 

work. Dr. Lichtenstein has had a great opportunity 
and a vast experience in bone tumour pathology. There- 

fore we are not surprised that he has written such a 

fascinating book, which is full of important information. 
One of the features of this monograph is the correla- 

tion of the clinical and pathological findings, and the 
macroscopic and microscopic pictures of the many and 
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yaried bone tumours. The illustrations in this book are 
excellent, especially the photomicrographs. 

Although such terms as chondromyxoid fibroma, 
eosinophilic granuloma, and aneurysmal bone cyst may 
be accepted in America they have not so far gained wide 
acceptance in this country. 

This book will without doubt be the standard reference 
yolume on tumours of bone. 


Architectural Principles in Arthrodesis. By H. A. 
BRITTAIN, O.B.E., M.A., M.Ch., F.R.C.S., Director 
of Orthopedic Services, Norfolk and Norwich 
Group of Hospitals; etc. Second Edition. With a 
Foreword by Sir Harry PLATT. 6} x 94 in. Pp. 
196 + xii, with 257 illustrations. 1952. Edinburgh : 
E. & S. Livingstone Ltd. 42s. net. 


Tue second edition of this well-known monograph con- 
tains the extensive experience of the author over the last 
decade. The extended use of bone grafting in many 
bone and joint conditions has now been firmly established 
and Mr. Brittain has been able to advise us in this mono- 
graph when and where these grafts should be used. 

There are some 250 illustrations in this book, many 
of which come from the pen and brush of Mr. Kidd, 
and they are really beautiful. The skiagrams are also 
of excellent quality. 

This is a work of which British surgeons may well be 
proud. 


Lumbar Disc Lesions. Pathogenesis and Treatment 
of Low Back Pain and Sciatica. By J. R. ARMSTRONG, 
M.D., M.Ch., F.R.C.S., Orthopedic Surgeon to the 
Metropolitan Hospital, etc. With a Foreword by 
H. OsMOND-CLARKE, C.B.E., F.R.C.S. 6} * 9§ in. 
Pp. 228 viii, with 56 illustrations and 21 plates. 
1952. Edinburgh: E. & S. Livingstone Ltd. 42s. 


THERE can be little doubt that one of the commonest 
conditions which the doctor is faced with to-day is a 
lesion of one of the lumbar disks. This may be acute 
or chronic, and may demand little treatment or on the 
other hand an operation. 

Mr. Armstrong has written an excellent monograph 
in which he has used his clinical experience to evaluate 
the treatment required in individual cases. Any surgeon 
who has operated upon one thousand cases of a particular 
condition should have some views as to the value of the 
treatment given, and the author of this book has made 
good use of his material. It is stimulating to see a surgeon 
who is forthright enough to put down his ideas as to the 
conservative and operative treatments of disk lesions. 

This book will take its place as a sound monograph 
based on mature clinical experience and careful surgical 
judgement. 


After-treatment. A Guide to General Practitioners, 
House Officers, Ward Sisters, and Dressers in the 
Care of Patients after Operation. By H. J. B. ATKINs, 
D.M., M.Ch (Oxon.), F.R.C.S. (Eng.), Surgeon and 
Director of the Department of Surgery, Guy’s 
Hospital. Fourth edition. 5§ < 8} in. Pp. 338 + 
xviii, with 64 illustrations. 1952. Oxford: Black- 
well Scientific Publications. 30s. 


Tue demand for a fourth edition of this popular guide to 
House Surgeons has given the author the opportunity of 
re-casting the chapter on fluid administration and re- 
writing the section on burns, and both these revisions of 
the earlier work will be welcome because the reader can 
rest assured that what is added is not included merely 
because it is new, but because it seems reasonable and 
necessary. Antibiotic therapy also has been similarly 
treated. 
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Post-operative management is unlikely to be standard- 
ized, and therein lies its interest; though there may be 
agreement about the principles involved there seems to 
be unlimited variation in the details of the application of 
these principles in practice, yet the variations are in 
emphasis rather than in method. Certain measures are 
regarded as of the first importance by one surgeon, while 
another who neglects them achieves results which give 
him, at least, complete satisfaction. There must be many 
of Mr. Atkins’s readers who would enjoy the opportunity 
of discussing with him innumerable matters of detail— 
sO many, in fact, that it may be unwise to select any now 
for special mention. Yet one wonders why acute focal 
nephritis is regarded as of particular importance after 
mastoid infections ; why § per cent glucose is given per 
rectum at any time, but especially after thyroidectomy ; 
how often X-ray treatment is in fact given for the scar after 
the same operation ; and why the plaster applied after 
an operation for fractured patella has to be slung over 
the opposite shoulder. Some methods are hallowed by 
long use and are not sufficiently scrutinized ; some are 
not really necessary; but we look forward to further 
editions of this useful book from which the few remaining 
tares will be eliminated so that the richness of the wheat 
it contains may be fully appreciated. 


Essentials of Surgery for Dental Students. By 
J. Cossie Ross, M.B., Ch.M., F.R.C.S., Formerly 
Lecturer in Clinical Surgery to Dental Students, 
University of Liverpool; Senior Surgeon, Royal 
Southern Hospital and Sefton General Hospital, 
Liverpool; etc. Second edition. 5$ 84 in. 
Pp. 296 - viii, with 207 illustrations. 1952. 
London: E. & S. Livingstone Ltd. 27s. 6d. 

THE second edition of this small surgery volume has 
been thoroughly revised and several new illustrations 
have been added, while an entirely new chapter has been 
written on fractures of the mandible. The book covers the 
subject matter required by dental students in an admirable 
way. 


Synopsis of Genitourinary Diseases. By AUSTIN I. 
Dopson, M.D., F.A.C.S., Professor of Genitourinary 
Surgery, Medical College of Virginia, etc., and 
DonaLp L. GILBERT, M.D., Instructor in Urology, 


Medical College of Virginia. 4} « 7%in. Pp. 313, 
with 122 illustrations. 1952. London: Henry 
Kimpton. 30s. 


THE fifth edition of this well-known synopsis has been 
very well revised and the advances in antibiotics and 
chemotherapy in urinary disease have been incorporated. 
Some new illustrations have been added. The volume 
is mainly of value to the senior student who wishes to 
revise his knowledge of the surgery of the genito-urinary 
system. 


Osteoarthritis of the Hip. By W. ALEXANDER Law, 
O.B.E., M.D., F.R.C.S., Assistant Surgeon, Ortho- 
pedic Department, the London Hospital; Associate 
Surgeon, the Robert Jones and Agnes Hunt Hospital, 
Oswestry ; Orthopedic Surgeon, Tilbury and River- 
side Hospital ; Consulting Orthopedic Surgeon, the 
Charterhouse Rheumatism Clinic. 5} x 84 in. 
Pp. 87 + xii, with 31 illustrations. 1952. London: 
Butterworth & Co. 25s. 


TuIs monograph is in reality the subject of the Robert 
Jones Prize and Gold Medal of the British Orthopedic 
Association for the year 1950, on Osteo-arthritis of the 
Hip. 

Osteo-arthritis of the hip-joint is a very common 
disease, and a very crippling disease in some cases, and 
any form of treatment which will give relief from pain 
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and at the same time a stable joint will be doing a great 
thing for many patients. 

Mr. Law has written an admirable monograph in 
which he gives the reader the indications for the various 
forms of surgical procedure which can be used in the 
treatment of osteo-arthritis of the hip. 


Surgery for Nurses. By JAMES Moroney, M.B., 
Ch.B., F.R.C.S., Visiting Consulting Surgeon, 
Clatterbridge General Hospital, Cheshire; etc. 
With a Foreword by DorotHy M. SmitH, O.B.E., 
Chairman of the General Nursing Council for England 
and Wales; Matron, Guy’s Hospital, London. 
Second edition. 54 x 84 in. Pp. 676 + xii, with 
585 illustrations. 1952. Edinburgh: E. & S. Living- 
stone Ltd. 27s. 6d. 


THE second edition of this book has been extensively 
revised to conform with the rapid advance of modern 
surgery in all its branches. The illustrations, which 
number nearly six hundred, are beautifully reproduced 
and should prove of real value to the nursing profession. 


Fluid Balance. A Clinical Manual. By Cari A. 
Moyer, M.D., Professor of Surgery, Washington 
University School of Medicine, St. Louis. 4} x 

1952. Chicago: 

London: Interscience 


7in. Pp. 191, with 4 illustrations. 
Year Book Publishers Inc. 
Publishers Ltd. 28s. 


IN this compact volume the author has made a real effort 
to state briefly and clearly the essential facts underlying 
the management of water and electrolyte balance in the 
body. He describes the chemistry and distribution of 
the body fluids and explains the importance of using 
milliequivalents as the units for measuring plasma 
solutes. He then gives a full account of the disturb- 
ances of fluid equilibrium, but though this is admirable 
because of its completeness it makes difficult reading. 
It may be that the subject cannot be simplified, but the 
exceptions are given such full consideration that they 
appear to be more important than the rules, and this leads 
to some confusion in the mind of the reader. Similarly 
the lists of clinical signs of water and salt imbalance are 
too long to be really helpful in practice, and would be 
more convincing if they picked out only the most valuable 
clinical features. The book should be consulted by all 
those who wish to clear up difficulties they find in manag- 
ing disturbances of water and salt balance, though it can 
scarcely be regarded as a simple guide for the harassed 
House Surgeon. 


Aids to Surgery. By REGINALD C. B. Lepiiz, M.B., 
B.S. (Lond.), F.R.C.S. (Eng.), Surgeon, The Royal 
Cancer Hospital; etc.; and MICHAEL HARMER, 
M.A., M.B., B.Chir., F.R.C.S., Assistant Surgeon, 
The Royal Cancer Hospital; etc. Eighth edition. 
4 x 6} in. Pp. 352 + viii, with 23 illustrations. 
1952. London: Bailliére, Tindall & Cox Ltd. 7s. 6d. 

OF all the ‘ Aids Series’ there can be no doubt that the 

little volume devoted to surgery is the most popular. 

The first edition appeared in 1904 under the editorship 

of Mr. Cunning, and since that time there have appeared 

no less than eight editions and no less than nineteen 
reprintings. These facts speak for themselves, for the 
small book can be carried in the coat of the student and 

is with him on all occasions in the hospital. It is a 

skeleton on which he can build his answers in any examin- 

ation. 

The present volume contains the name of Mr. Michael 
Harmer for the first time and he certainly seems to have 
given a renewed life to the book. The modern student 
should continue to find the book useful because of its 
modest and convenient size. 


THE BRITISH JOURNAL OF 


SURGERY 


Injury of the Xiphoid. By MICHAEL BuRMAN, \\.D. 

and SAMUEL E. SINBERG, M.D., New York. 6 * gin 
Pp. 92 + xii, with 16 illustrations. 1952. Ney 
York: Columbia University Press. (Loncon: 
Geoffrey Cumberlege). 22s. 6d. 


THIS monograph is the sum and substance of thf 
experience of two American surgeons who have treated 
nearly one hundred cases of xiphoid injury. There cap 
be no doubt that many cases of xiphoid injury pas; 
unnoticed and untreated. With modern fast motor 
transport there are accidents in which the steering whee! 
is jammed against the lower part of the sternum causing 
displacement or fracture of the xiphoid; however, 
excision of the xiphoid should only be undertaken as 
last resort. 

This monograph discusses the various displacements, 
fractures, and strains to which the xiphoid may be subject, 
An extensive bibliography is found at the end of the book. 


The Treatment of Injuries to the Nervous System. 
By DonaLp Munro, M.D., F.A.C.S., Surgeon-in- 
Chief, Department of Neurosurgery, The Boston City 
Hospital; etc. 64 x 9} in. Pp. 274+ xvi, with 
47 illustrations. 1952. Philadelphia and London: 
W. B. Saunders Co. 37s. 6d. 


THIS book has been published at an opportune moment 
in this mechanical age carrying with it so many injuries 
resulting from industrial and road accidents. Although 
it was written primarily for the general surgeon and the 
general practitioner, yet the physician, neurologist, and 
physiologist will find much of interest in this book. 

The various injuries to the central nervous system, the 
cranial nerves, the spinal roots, and the peripheral nervous 
system have been described in detail and the modern 
methods of treating these injuries have been discussed in 
a very practical manner. 

A chapter on the effect of spinal anzsthesia on the 
central nervous system should be read by all anzsthetists 
who administer spinal anesthetics. 

An excellent chapter on rehabilitation of injuries of 
the nervous system makes stimulating reading and does 
reveal the fact that great progress has been made in this 
field during the last decade. 

A very useful monograph. 


Meister der Chirurgie und die Chirurgenschulen 
im Deutschen Raum. Deutschland, Osterreich, 
Deutsche Schweiz. By Prof. Dr. H. KILLIAN and 
G. KRAMER. 6} x 9? in. Pp. 232 + viii, with 
2 illustrations. Stuttgart: Georg Thieme. 

M. 24.80. 


A BIOGRAPHICAL history of the teaching of surgery at 
the thirty-four universities of the German-speaking 
countries; Prague and Strasbourg are also included. 
The most interesting part of the book is the detailed 
biographies of all the professors of surgery for the last 
200 years. This is a useful reference work to place beside 
the standard histories and biographical dictionaries. It 
also contains much instructive and readable matter, in 
so far as each brief life surveys the professor’s surgical 
work in relation to that of his predecessors and successors. 
This relationship is also shown graphically in a series of 
diagrams. From these ome may see at a glance that 
Billroth, for instance, was one of many great surgeons, 
including Pirogov, Kocher, and Trendelenburg, who 
derived their surgery from the younger von Langenbeck, 
and that Billroth himself in turn taught Winiwarter, 
Eiselsberg, Mikulicz, and many others who achieved 
distinction. The portraits reproduced are from the 
earlier period and illustrate the historical introduction 
on the Masters of Surgery of all countries and many 
centuries ; less familiar pictures would have been more 
interesting. The text is thorough and accurate in detail. 
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REVIEWS 
M.D,| piseases of the Chest. Edited by Sir GEOFFREY 
MAsSHALL, K.C.V.O., M.D. (Lond.), 
F.R.C.P. (Lond.), Guy’s 


Consulting Physician, 
Hospital; etc.; and KENNETH M. A. Perry, M.A., 
M.)). (Cantab.), F.R.C.P. (Lond.), Assistant Physician, 
The London Hospital; etc. In two volumes. 
6§ < 9} in. Vol. I. Pp. 456 + xii, with 19-p. index 
and 158 illustrations. Vol. II. Pp. 413 + viii, with 
I-p. complete index and 192 illustrations. 1952. 
ondon: Butterworth & Co. (Publishers) Ltd. 


£7 78- 
TuE two large volumes which make up this work comprise 


/ the work of thirty-one experts, and the whole extensive 


field of diseases of the chest has been covered in a very 
comprehensive and practical manner. The entire work 
is profusely illustrated with excellent illustrations, the 
skiagrams of various lung conditions are especially good. 
[tis surprising that there is no real overlapping of subjects 
when the large number of contributors is considered. 
The publishers are to be congratulated on the editors 
of this work, for their extensive and mellowed clinical 
background has enabled them to correlate the various 
parts into one definite and complete entity. 

All aspects of diseases of the chest, including surgical 
conditions, are covered, and an even balance is main- 
tained between pulmonary tuberculosis and the rest of 
lung diseases. The extensive and up-to-date bibliography 
which is given at the end of each chapter should prove 
of real worth to those who wish to study further any 
particular pulmonary problem. 

These volumes are likely to prove the standard work 
of reference for doctors throughout the world. Not 
only will specialists in chest diseases, general practitioners, 
tuberculosis officers, and post-graduate students find 
it of the greatest practical interest, but it will provide a 
starting point for anyone wishing to carry out clinical 
research in any branch of the subject. 

This work is a real credit to British medicine and one 
of which the medical profession may well be proud. 


Rose and Carless’ Manual of Surgery. Edited by Sir 
Ceci. WAKELEY, Bt., K.B.E., C.B., President of the 
Royal College of Surgeons of England. Assisted by 
Eighteen Contributors. Eighteenth edition. 6} 
g} in. Pp. 1471 xx. With illustrations, and 
18 coloured plates. Intwovolumes. 1952. London: 
Bailli¢re, Tindall & Cox. 63s. 


It is some fifty-four years since the first edition of this 
popular surgical text-book was published, and since that 
time it has seen many editions and numerous reprintings 
and has been translated into many languages. The 
present editor, Sir Cecil Wakeley, Bt., has been associated 
with the book for over thirty-three years and has to a 
large extent grown up with the book. 

The new eighteenth edition appears in a new format 
with a slightly larger page. It has been completely 
re-written and much new material has been added. 
Sir Cecil has wisely engaged the help of some eighteen 
contributors who have dealt with special branches and 
aspects of surgery. The day has passed when one 
surgeon can be au fait with all branches of surgery, 
and especially so with modern hematology, chemical 
pathology, and radiotherapy. However, it is evident 
that the editor, with his extensive and matured clinical 
background, has welded this large two-volume edition 
into one complete whole as far as the text is concerned. 
There are more than 1000 illustrations in this work, of 
which many are in colour. No modern text-book on 
surgery to-day has such a wealth of excellent pictures ; 
the clinical photographs, the skiagrams, and the photo- 
micrographs are of a very high order of production. 

During the eight years that have elapsed since the 
lest edition of this Manual was published, many advances 
hive been made in practically every branch of surgery 
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—biopsy, chemotherapy, thymectomy, the use of radio 
isotypes in diagnosis, and the surgery of the heart and 
great blood-vessels, to name butafew. All these advances 
have been covered thoroughly and systematically, which 
ensures that the most up-to-date and practical information 
in every field is made available to the reader. 

Sir Cecil Wakeley is to be congratulated on the 
production of this new eighteenth edition ; he has chosen 
his contributors wisely and the result is a text-book of 
which British surgery may well be proud. There can 
be no doubt that this new edition is the most complete, 
up-to-date, modern manual of surgery for medical 
students, practitioners, and all who wish to consult a 
general surgical text-book. 

An excellent production. 


Textbook of Surgery. Edited by H. F. MOsELeEy, 
M.A., D.M., M.Ch. (Oxon.), F.A.C.S., F.R.C.S. 
(Eng.), F.R.C.S. (C.), Assistant Professor of Surgery, 
McGill University; Associate Surgeon, Royal 
Victoria Hospital, Montreal, Canada. With a Fore- 
word by G. GAVIN MILLER, M.D., C.M., M.Sc., 
F.R.C.S. (C.), F.A.C.S. 7 x 10 in. Pp. 896 
xxiv, with 460 illustrations, and 46 coloured plates. 
1952. London: Henry Kimpton. 110s. 


DwurRING the last decade the progress in many branches 
of surgery has been great, and the whole field of infective 
processes has been changed by the advent of newer 
antibiotics. This being so, the modern student requires 
an extensive surgical background which is hard to obtain 
in the time allowed in the training period and no one 
surgeon can possibly give the instruction. 

Professor Moseley is to be congratulated on his team 
of contributors who have helped him in the compilation 
of this new text-book of surgery. The book covers the 
whole field of surgery; it is written in a factual style 
with anatomical and physiological information when 
thought necessary. 

In surgery the two important factors as far as the 
student is concerned are diagnosis and treatment, and 
in this text-book although these are discussed it is only in 
a meagre fashion. Much more detail would be required 
by the student in England for any qualifying examination. 

The book contains some excellent coloured plates 
illustrating common conditions, but the microscopical 
drawings are poor and photomicrographs could have been 
much clearer and more satisfactory. 

Professor Moseley has covered the field of fractures 
in a masterly way and his section is well illustrated with 
excellent drawings and skiagrams. 

This book will no doubt be of great value to the 
students of the McGill University. 


Introduction to Dental Anatomy. By JAmes H. 
Scott, B.Sc., M.D., L.D.S., Lecturer in Anatomy 
for Dental Students, The Queen’s University of 
Belfast, and NorMAN B. B. Symons, M.Sc., B.D.S., 

rt in Dental Anatomy and Histology and 
Curator of the Dental Museum in the University of 
St. Andrew’s at the Dental School, Dundee. 5} x 
8g in. Pp. 292 + viii, with 172 illustrations. 1952. 
Edinburgh : E. & S. Livingstone Ltd. 35s. 


BEGINNING with the development of the face, then that 
of the teeth, followed by detailed consideration of the 
different constituents :of the tooth, the authors of this 
book give an authoritaiive account of their subject. They 
dedicate their work to'the memory of Thomas Walmsley, 
who was Professor of Anatomy in Belfast from 1919 
to 1951. A valuable feature of the book is the compara- 
tive anatomy, whiclg includes the dentition in repre- 
sentative types of thefinimal kingdom, from the primitive 
mammals to the prifates. The penultimate chapter is 
a thoughtful account%of the form of teeth in relation to 
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function. References are given at the end of the chapters 
to which they refer and are limited to works written in 
English. There is much of interest to the general medical 
reader and such questions as jaw movements in snakes, 
tooth succession, changes in the proportions of the face 
and skull during childhood, and the homologies of the 
skull elements are considered. An appendix deals with 
occlusion, and a glossary of terms completes a text-book 
which should have a wide appeal to all serious students 
of anatomy and dentistry. 


Surgical Care. A Handbook of Pre-operative and 
Post-operative Treatment. By RONALD W. RAVEN, 
O.B.E. (Mil.), F.R.C.S., Hunterian Professor, Royal 
College of Surgeons; Joint Lecturer in Surgery, 
Westminster Medical School; Surgeon to West- 
minster (Gordon) Hospital; Surgeon to the Royal 
Cancer Hospital. Second Edition. 5$ x 84 in. 
Pp. 435 + xii, with 68 illustrations, a number as 
plates. 1952. London: Butterworth & Co. (Pub- 
lishers) Ltd. 37s. 6d. 


THOUGH nominally a second edition, this book, which 
first appeared ten years ago, has been so extensively 
re-written and enlarged that it is now virtually a new 
work. It is intended as a guide to house officers and 
nurses, but while nurses may find their guide a little too 
technical in places the house surgeon may find much that 
is here rather elementary. Such, however, is almost 
inevitable in a work of this type, and on the whole the 
directions are clear and the balance between the very 
elementary and highly technical well held. Alternative 
methods might be suggested with advantage in some 
places, e.g., few surgeons to-day drain thyroid wounds 
with glass tubes placed in the middle of the incision, but 


on the whole there is little to find fault with in eithe: pre. 
or post-operative care of the surgical patient. Such} 
sections as surgical operations in the aged patient ay 
valuable, and there is a useful bibliography at the end o 
the book. The book is well printed in clear and casily— 
read type with ample spacing and the text arrange; 

under appropriate headings, and there are a number oj 


good illustrations. 


Psychosurgical Problems. 
stone Associates. 
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It can be recommended to those fof 
whom it is written and to senior students also. 


Pp. 357 + xii, with 56 illustrations. 1952. 
Routledge & Kegan Paul Ltd. 42s. 


THIs is a composite book written by different members o; 
groups of members of a team and there is much of interes 
in it, such as a consideration of autokinesis, the apparent 
movement of a stationary point of light like the movement 


of stars which Humboldt noted when on a peak som § 
10,000 feet above sea level in Teneriffe. 


By the Columbia Grey. § 
Second Group. Edited by Frm 
A. METTLER, M.D., Ph.D., Sc.D. 64 » 


in. 


London: 


The investiga- 


tions of the effects of frontal lobe operations on personality, 
however, do not clarify our knowledge of the functions 
of the frontal lobe, and the style of the text in parts is 
such that it is difficult to follow the argument. 
tive procedures such as thalamotamy (sic), topectomy, 


thermocoagulation, 


venous ligation, and transorbital 
lobotomy are referred to, but without any precise detail 
of the operations performed. The conclusion that “ we 
have consistently found in both the physiologic and 
psychologic studies a lack of specificity between the 
surgery done and the changes resulting ”’, is not altogether 
surprising. The book is more likely to interest the —. 
psychiatrist than the surgeon. 


BOOK NOTICES 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 


Destruc- 


A selection 


will be made from these for review, precedence being given to new books and to those having the 


greatest interest to our readers.] 


Grundriss der Elektrokymographie. Phasenanalyse 
und Raumkymographie des Herzens. By Priv.-Doz. 
Dr. K. HECKMANN, Munich. 5} 8} in. Pp. 36, 
with 54 illustrations. 1952. Stuttgart: Georg 
Thieme. DM. 6.60. 


Das Inselsystem des Pankreas. Entwicklung, Histo- 
biologie und Pathophysiologie mit Besonderer 
Beriicksichtigung des Diabetes Mellitus. By 
HELMUT FERNER, Apl. Professor, Institute of Anatomy, 
Hamburg University. 63 « 9} in. Pp. 186 + xii, 
with 54 illustrations. 1952. Stuttgart: Georg 
Thieme. DM. 29.70. 


Anzeige und Ausfiihrung der Eingriffe an Ohr, 
Nase und Hals. By WALTHER UFFENORDE. 
Second edition, revised by Doz. Dr. Med. HELLMuUT 
UFFENORDE, Gottingen. With a supplement by Prof. 
Dr. Med. Horst WULLSTEIN, Siegen. 6} = 9} in. 
Pp. 540 + xvi, with 408 illustrations. 1952. 
Stuttgart: Georg Thieme. DM. 79.80. 


The 195! Year Book of Orthopedics and Traumatic 
Surgery. (November, 1950- November, 1951.) 
Edited by Epwarp L. Compere, M.D., F.A.C.S., 
Associate Professor of Bone and Joint Surgery, 


Northwestern University Medical School; etc. 


5§ = 7% in, Pp. 


Chicago : 


Cardioscopy. 


380, with 220 illustrations. 


Year Book Publishers Inc. 
Interscience Publishers Ltd.) 42s. 


By WILLIAM EVANs, 


19§2. 


(London : 


M.D., D.Sc. 


F.R.C.P., Physician to the Cardiac Department of the 
London Hospital; etc. 6§ * 9fin. Pp. 150 + xii, 


with 207 illustrations. 1952. London:  Butter- 
worth & Co. 40s. 

Chirurgie des Voies biliaires de l’Adulte et du 
Nourrisson. By M. CHAMPEAU and P. PINEAU, with 
the collaboration of A. PROCHIANTZ and Mme. 
S. DEsvIGNES. 9] in. Pp. 438, with 133 
illustrations. 1952. Paris: Masson et Cie. 3000 fr. 


Die Angiographie. 


8} x 12 in. 


Pp. 


Zur Erkennung, Behandlung und 
Begertachtung peripherer Durchblutungs stérungen. 
By Dr. Med. Habil. H. W. PAssLer, Leverkusen. 


II§ + viii, with 102 illustrations. 


1952. Stuttgart: George Thieme. DM. 29.70. 


Miracles of Surgery. By JEAN Eparvier. Translated 
from the French by Ann Lindsay. 5} 


Pp. 166. 


19§2. 


London: Elek Books Ltd. 


84 in. 
12s. 6d. 
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